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MICO’s newest copper-clad laminate pro- 
vides you with a non-brittle, dimensionally 
stable printed circuit board that: 


improves product performance due to high 
electrical properties, low cold flow, low 
water absorption, high peel strength and 
dimensional stability; reduces processing re- 
jections because of its consistency from lot 
to lot; is flame retardant — extinguishes in 3 
seconds; is readily fabricated — good punch- 


ing at 70 F, excellent at 120 F. MIC 
CUCLAD N-6009 is available with 1- or 2-ounce 
copper one or two sides (or without copper if INSULATOR 
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MACALLEN BUILT-UP MICA... 
BETTER BECAUSE OF MACALLEN 


NO OTHER MATERIAL has all the electrical insula- 
tion properties of natural mica. And no one 
knows how to make better use of them than 
Macallen! 


Macallen takes the finest natural mica — and 
— using materials and processes perfected over 
the years — produces its long-famous com- 
pressed mica sheet. 


This mica is available in almost any form or 
size... and it can be made for almost any 
punching, sawing, drilling or molding operation. 
Find out how the many advantages of Macallen 
built-up mica can solve your insulating prob- 
lems. Call or write for catalog 25. No charge 
%, or obligation. 


‘ It was at the turn of the cen- Macallen Built-Up Mica makes better 
tury that the Macallen Com- insulation because mica 
pany was first launched. And 
in the intervening 60 years, 
Macallen has developed the 
manufacturing skill, special 
equipment and technical 
knowledge that has made is unaffected by water, solvents, nearly all 
Macallen Mica a standard of ecds) cndlalkalce 
quality throughout the entire 
electrical industry. will not burn 


has high dielectric strength 


is chemically inert 


Sa 


For the most in mica — specify Macallen The first name in mica 


for more than 60 years. 


THE MACALLEN COMPANY 
Bay Road * Newmarket * N.H. 


Chicago: 565 W. Washington Blvd.+ Cleveland: 1231 Superior Avenue, N.E. 
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More on Education 

Of late, we’ve done quite a bit of 
discoursing on insulation education 
as evidenced by recent editorials and 
this month’s forum question. This 
month, we’ll leave insulation alone (at 
least on this page) to cover some of 
the broader aspects. 

At the AIEE summer general meet- 
ing, Simpson Linke, associate pro- 
fessor of electrical engineering at 
Cornell University, made an excellent 
point when he stated that a re-evalua- 
tion of the goals of undergraduate 
electrical engineering education is 
needed to prevent 90 percent of the 
students from entering a 
never’ land of theory with the danger 
of becoming mathematical robots. He 


““never- 


reported that the present emphasis on 
science and mathematics in electrical 
engineering curricula is creating a 
research-oriented type of undergradu- 
ate education that may lead to inade- 
quate preparation for professional 
careers in engineering. 

As pointed out by Prof. Linke, such 
education may make it possible for 
many non-research-minded graduates 
to become facile with differential 
equations but completely out of touch 
with the physical realities of engineer- 
ing problems. We agree wholeheart- 
edly with the thoughts of Prof. Linke. 
In recent years the pendulum has 
swung too far toward science for all 
students—an educational compromise 
is necessary for the many students 
who plan to be engineers rather 
than scientists. Otherwise, a consider- 
able number of these graduates might 
turn out to be poor engineers or poor 
scientists . . . or even turn to other 
professions. 

The suggestions of Prof. Linke do 
not have to mean any lessening of the 
training of scientific manpower—they 
merely mean that we should more 
realistically evaluate the purposes of 
our undergraduate educational pro- 
grams in order to educate better engi- 
neers while still providing a firm 
foundation for those who wish to pur- 
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From the Editor 


Opinions and Rambling Thoughts 


sue graduate studies leading to re- 
search and scientific work. 


The Future of Ceramics 


As is true with many “old fash- 
ioned” materials, ceramics seemingly 
experienced a long period of relative 
inactivity and lack of research. How- 
ever, it is encouraging to note that 
since shortly after the second world 
war, a great deal of progress has been 
made with ceramics especially for 
electrical/electronic insulation appli- 
cations. Scientists have been re-exam- 
ining ceramics and coming up with 
startling new developments both as to 
materials and techniques. Heat, of 
course, is a major reason for the surge 
of interest in ceramics. Their future 
is indeed bright—we personally ex- 
pect to see ceramics which are nearly 
as versatile in their properties as 
some of the plastics of today. 

A typical example pointing to the 
key role possibilities for ceramics is 
the recent work performed by West- 
inghouse Electric Corp. scientists on 
magnetohydrodynamic (MHD) gen- 
erators. Ceramics have been shown 
to be the best substances so far dis- 
covered for holding in check the 
white-hot stream of gases from which 
electric power is obtained in MHD 
generators. They have permitted an 
experimental unit to operate continu- 
ously for up to 50 minutes in con- 
trast to the usual operating period of 
only a few seconds. 

In MHD generators, a moving 
stream of ionized conducting gas, 
called a plasma, as hot as 5000°F and 
with speeds up to 2000 miles per 
hour, replaces the moving copper con- 
ductors of a conventional generator. 
Ceramics are the first materials re- 
ported that hold up under such con- 
ditions for appreciable periods of time 
when used to line the walls that con- 
tain the white-hot stream. The in- 
sulating materials are needed to pro- 
tect the generator walls from the hot 
gases and to keep the electrodes, 
located in the walls, from shorting 


out. So far, magnesium oxide has per- 
formed well and zirconium oxide has 
shown good endurance. 


Foreign Competition 


For some time the domestic electri- 
cal industry has suffered some signifi- 
cant sales losses due to foreign com- 
petition. The electronics industry is 
now beginning to also feel the effects 
of foreign trade. As always, there are 
two sides to the coin. Domestic manu- 
facturers may claim that the lower 
wage rates in foreign countries repre- 
sents unfair competition. In some few 
instances, design piracy might also 
be a factor which eliminates much 
research and development cost for 
foreign firms. On the other hand, for- 
eign companies point out that the 
United States exports more than it 
imports which is not fair. In rebuttal 
to this, a domestic company can point 
to our balance of payments deficit, a 
substantial part of which is due to 
foreign aid in one form or another. 

What’s the answer? . . . there are 
many. And some of them are unpleas- 
ant to contemplate for both countries 
and companies alike, both foreign 
and domestic. For one thing, greater 
reciprocity in trade is needed on both 
sides. Also, greater investment free- 
dom and opportunities are needed in 
many countries—too often, national 
pride prevents foreign investment. 
Wealth in other countries should not 
be so concentrated that standards of 
living (and wage rates) do not rise. 
As the economies of other countries 
improve, they must assume an in- 
creasing burden of the necessary aid 
to underdeveloped nations. In this 
country, the gains of higher produc- 
tivity must be reflected in lower prices 
rather than in increased wages—the 
wage-price spiral must be stopped. 

There are many other answers. Un- 
fortunately, most of the answers are 
determined by governments rather 
than individual companies. We be- 
lieve in a final solution of free com- 
petition .. . on an equal basis. 
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New Phenol Entry 
Schenectady Varnish Co. Inc., Schenectady, N. Y., has 


announced that a full-scale phenol plant will be built at 
the firm’s 56-acre waterfront site at Rotterdam Junction, 
N. Y. The new plant will mark the 55-year-old company’s 
entry into basic raw-material production. Scheduled for 
completion early in 1962, the new operation is expected to 
strengthen Schenectady’s position in their future produc- 
tion of synthetic resins for applications in electrical coat- 
ings, adhesives, laminates, paper, reinforced plastics, and 
other areas. 


Price Reductions 


Further welcome news for readers as announcements of 
price reductions on various materials continue to cross 
the editor’s desk . . . on polyethylene, Hercules Powder 
Co. has cut the price of its 0.945 density resin from 38¢ 
to 35¢ per pound and has set a price of 32¢ per pound on 
its new 0.962 density stiffer resin. Reductions in the same 
amounts for similar grades have also been made by W. R. 
Grace & Co. Grace has also cut the price of wire and cable 
materials by 3¢ a pound and flame-retardant high density 
polyethylenes by 5¢ a pound (from 48 to 43¢). 

The price of polypropylene film has been slashed to 64¢ 
per pound in all thicknesses in shipments of 500 pounds 
and more from previous prices of 70¢ for 10,000-pound 
quantities and 73¢ for the 300 to 2,999-pound bracket. 
Avisun Corp., in making the announcement, cites in- 
creased production as the reason. 

Reductions of 11 to 40 percent on various polyester 
type resins and adhesives have been reported by the Du 
Pont Company’s Fabrics and Finishes Department. The 
materials are used in a number of industries. 

Prices on 100 percent virgin “Teflon” polytetrafluoro- 
ethylene rods have been reduced by Tri-Point Industries 
Inc. 

The price of vinyl chloride monomer, most of which is 
used in making polyvinyl chloride resin, is being offered 
by many makers at a new low of 714¢ per pound, down a 
penny from the previous price. The new low represents a 
drop of more than 30 percent from prices quoted earlier 
this year. PVC has been selling at 1714¢ a pound or lower. 
The price weakness which might be partially overcome 
later this year has been attributed to foreign and domestic 


competition, over-capacity, and loss of some markets to 
other plastics. 


Allied to Produce Electrical Films 


The General Chemical Division of Allied Chemical 
Corp. has acquired a plant site with buildings near Potts- 
ville, Pa., for its first commercial plant to produce plastic 
films. Production is scheduled for the end of the year. 


Initial products to be made will be the new “Aclar” 


fluorohalocarbon and “Capran” polyamide films. The — 


Aclar films are being recommended for electrical/elec- 
tronic applications such as printed circuits, printed cables, 
electro-luminescent panels, and capacitor insulation. 


Du Pont Looks to Commercial Production 


Of Heat Resistant ML Insulations 


With a continuation of favorable field and laboratory 
experience for the Polymer ML family of electrical in- 
sulation materials, Du Pont Company is looking forward 
to larger scale commercial production. The ML insulation 
materials presently include wire enamels, coated fabrics, 
and varnishes. Developed by the Fabrics and Finishes 
Department, the insulations are reported to have an ex- 
pected life of more than 10 years at 200°C, more than 
2 years at 250°C, several months at 300°C, and shorter 
periods at 400 to 500°C. 

Other properties claimed include excellent electrical 
characteristics which are stable from room temperature to 
250°C, resistance when cured to all known solvents, no 


7 


cut-through at 500°C for the wire enamel when subjected — 


to standard tests, excellent radiation resistance, excellent 
moisture resistance, and no support of combustion when 
cured. 

Considerable interest has already been generated in the 
ML magnet wire through fairly heavy promotional efforts 


by a number of the wire producers. The varnish is also” 


available for experimental and commercial use. A four-mil 
coated fabric is expected to be available soon with other 
thicknesses under development. 


Two Factors Will Improve Business 


Look for two factors to result in improved business. 
First, large scale projects (government, industrial, and 
construction) have to move out of the discussion stage 
and into the active stage. Some such projects have been 
discussed and delayed for so long that they soon will have 
to move into more concrete phases because those involved 
are plain tired of merely talking about them. Secondly, 
business conditions will improve with greater price sta- 
bility in some areas. Efforts are being made in this direc- 
tion and you can look for them to multiply in coming 
months . . . which means in many cases that the time to 
buy is now. Severe price competition has hurt more than 
one industry—business has suffered even though sales 
were increased because of the lower profit margins. And 
the lower profit margins have frequently led to reduced 
research and product improvement activities which can- 
not continue because of the effect on the future. It all adds 
up to noticeable upswings in the business climate in the 
coming months. 
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Stevens POLYGLAS* coating fabric provides voltage pro- 
tection with FEWER and THINNER LAYERS! Thanks to Glass 
and Dacron® Polyester, Polyglas can be stretched to con- 
form to intricate contours without opening or tearing, pro- 
viding the smoothest base possible in woven insulation 
for cable overwrap. Dielectric properties actually increase 
after Polyglas coated tape is wound and stretched. 


Polyglas is available as a base coating fabric in two-, three-, 
and four-mil thicknesses in lengths up to 1,500 yards per roll. 


a Stevens rigid testing and production 
is 4 control assure uniformly high stand- 
Es Stevens. ards and close tolerances. 


; fy Write or phone for suppliers of 


\ GLASS 4 Polyglas coated fabric or tapes. 
; *64% Glass/36% Dacron® Polyester 
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Current Transformer (top), Power Distribution Bus (bottom) il- 
lustrating two of the many taping operations for Teraglast made 
with Stevens new Polyglas fabric. +T.M. Natvar Corp. | 


PARTMENT 


Broadway at 41st Street, New York . 36, New york: OXford 5-1000 
2838 East Pico Blvd., Los Angeles, California. ANgelus 8-2755 
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Fifty-sixth in a series of odd and 
interesting inventions in the electri- 
onics field from the files of the U.S. 
Patent Office. 

As August is traditionally vacation 
time, and consequently a time of fish 
tales, our patent this month concerns 
an improved method of catching fish 
which will fit right in with your favor- 
ite story about the one that got away. 
However, before you rush right out 
to try it, you better check your local 
fishing laws or you might land in 
jail .. . this improved method may be 
illegal in some areas. 

The apparatus was described by 
the inventor, William J. Ryan of 
Sapulpa, Okla., in patent 1,192,001 
as “a luminous device to be used in 
connection with an ordinary hook 
and line for the purpose of attracting 
fish and causing them to come from 
under drifts and other hiding places 


to the open where they may be easily 
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Pixilated Patents 


By Mike Rivise 


caught by the use of the hook and 
line.” 

Referring to the drawing, the patent 
describes the invention as follows: 
“numeral 1 designates a receptacle 
having a cover 2, which receptacle 
and cover are formed preferably of 
wood and in which receptacle are 
arranged batteries 3. The batteries 
are connected by means of wires 4, 
which extend through the openings 
5, arranged in one of the sides of 
the receptacle and have connected on 
their outer ends a lamp 6. In order 
to control the passage of the current 
through the wires, I have secured to 
the outer surface of the receptacle 
adjacent one of the openings 5, a 
switch 7, and connected one of the 
wires thereto as clearly shown in the 
drawings. 

“For the purpose of preventing the 
wires from having contact with the 
water in which the same in the lamp 


Lith ; 
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are adapted to be disposed for the 
purpose of attracting the fish, I have 
mounted about the same an elongated 
piece of rubber tubing 8, which ex- 
tends from a point adjacent the 
switch 7 to the lamp 6. In order to 
protect the lamp 6, which is of very 
fragile material, I have mounted in 
close proximity to the same on the 
rubber tubing 8 a transparent protec- 
tive casing which consists essentially 
of a glass jar 9 having a removable 
cover 10. The thickness of the glass 
of which the jar is formed is less 
likely to break when coming in con- 
tact with a small article or other 
debris than the glass of which the 
lamp is formed. 

“For the purpose of holding the 
lamp and its protective casing at any 
desired depth in the water, I have 
slidably mounted about the tubing 8 a 
circular disk float 11, formed prefer- 
ably of cork, by means of an opening 
12 centrally disposed in the disk, the 
opening being arranged in close rela- 
tion with the surface of the tubing 
for substantial frictional engagement 
therewith. It must be understood that 
the float is of sufficient diameter to 
withstand the weight of the lamp and 
its protective casing.” 

We especially enjoyed the smile 
on the fish in the drawing . . . he 
looks as if he is about to slip the bait 
off the well lighted hook. 


Accurate RF Thermal 


Vi oltage Converters 


Thermal voltage converters, each 
consisting of a deposited-carbon re- 
sistor in series with a thermoelement 
in a coaxial line, have recently been 
designed by the National Bureau of 
Standards. They are useful for meas- 
urements of rms voltages of 1 to 200 
volts at frequencies from 3 cps to 30 
Mc. By a-c—d-c transfer techniques, 
an accuracy of 0.1 percent or better 
may be obtained up to at least 10 Mc, 
and 0.2. percent at 30 Me. 


Winders starting a 
coil ina Westinghouse 
500 KW, 600 volt, 
1200 RPM Rotary 


Converter Armature. 
, 


Because of its flexibility, ' 
and its mechanical and propel 

cellent. Aboglas is being here, not only to sepa- ea 
rate the end turns, byt alsore separator between. 
the top and bottom coils in th slot eae ol the 


armature. ye 


are ex- 


WEST VIRGINIA 
ARMATURE Co. 


USE s 


Wis fiiginin Arsanture Comwitemain plant in 
Bluefieldy and five branch plants in other important 


Aboglas easily adapts itself to the contour of a large armature. 
This ability to conform to irregular surfaces, plus high me- 
chanical and electrical strength makes it popular for important 


rewind jobs. 


coal mining @reass has Puilt an excellent reputation 
for, Service Simeerts founding in 1909. 


[his empany has been using Aboglas for some time as shown 
mm the accompanying photos, and also as a separator between 
the shunt and series sections of compound field coils. 


Aboglas, a composite consisting ofa layer of varnish saturated 
asbestos paper sandwiched between two layers of varnished 
open-weave Fiberglas*, is only one of the Natvar insulations 
developed todoa specific job, and do it well. If you are using 
flexible electrical insulations, it will pay you to investigate the 
Natvar line. You can depend on their uniformly high quality, 
and you can get them either from your own wholesaler or 


direct from us. 


WATVAR conronarion Ii 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 


Cable Address 
NATVAR: RAHWAY, N.J. 


Telephone TWX 
FULTON 8-8800 RAHWAY, N.J., RAH 1134 


Natvar Products 


Varnished cambric—sheet and tape 
Varnished canvas and duck—sheet 
and tape 

Varnished silk and special rayon— 
sheet and tape 

Varnished papers—rope and kraft— 
sheet and tape 

Varnished, silicone varnished and 
silicone rubber coated Fiberglas*— 
sheet and tape 

Slot cell combinations, Aboglas® 
Teraglas® 

Isoglas® sheet and tape 

Isolastane® sheet, tape, tubing and 
sleeving 


®@ Vinyl coated and silicone rubber 


coated Fiberglas tubing and sleeving 
Extruded vinyl tubing and tape 
Styroflex® flexible polystyrene tape 
Extruded identification markers 

*TM (Reg. U.S. Pat. Off.) OCF Corp. 


We will be very happy to supply information 


on any of our products on request. 
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This regular monthly feature is 
built around a timely question con- 
cerning the electrical insulation field. 
Your suggestion for future questions 
and participation are invited. This 
month’s question is: 

What are your thoughts regarding 
the type of educational program, tf 
any, needed to provide the electrical/- 
electronic insulation industry with 
qualified engineers and scientists and 
to provide those already in industry 
but new to the insulation field with 
an opportunity to acquire the neces- 
sary background in insulation? 


M. A. Arthur 


Research Specialist, Humble Oil & 
Refining Co., Housion, Texas. 

“In view of the abundance of edu- 
cated thoughts and replies which are 
being currently published on the 
broad question, I would prefer to 
recommend some of these to the in- 
terested readers of Insulation: for 
example, Journal of Chemical Educa- 
tion, Science, and especially the [RE 
Transactions on Education. 

“The last named quarterly has con- 
sidered many aspects of the question 
and the latest issue is most appro- 
priate, Volume E-4, Number 1, 
March, 1961: 1} A New Approach to 
Electrical Engineering Laboratories, 
by S. Plotkin, University of Southern 
California, proposes ‘to limit the ob- 
jectives as well as the laboratory time, 
which would result in an advanced 
electrical measurements course with 
an associated laboratory to demon- 
strate the lecture material.’ 2) The 
Paradox of Education in Industry, by 
Y. M. Hill, General Producis Divi- 
sion of IBM, shows how ‘engineering 
education in industry has been in- 
troduced in order to make it practical 
for the engineer to find a satisfying 
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Insulation Forum 


division of effort between immediate 
job goals and longer-term knowledge 
objectives.’ 3) Editorials, by editor 
W. R. LePage, of Syracuse Univer- 
sity, appear in nearly all issues, are 
excellent and to the point. Especially 
pertinent to the question is his edi- 
torial in the December, 1960 issue. 
By the vigorous cooperation of educa- 
tors, industry, and technical societies, 
a Workshop on Solid-State Elec- 
tronics became a successful experi- 
ment in electrical engineering educa- 
tion. It ‘may serve as the forerunner 
of a series of specialized technical 
meetings designed especially to meet 
the needs of electrical engineering 
educators.’ Why not have a Workshop 
on Insulation? ASEE Chairman J. H. 
Mulligan, Jr., New York University, 
is soliciting comments on this pro- 
posal. 

“T especially call to your attention 
an announcement by the AIEE- 
NEMA Electrical Insulation Confer- 
ence establishing a standing Commit- 
tee on Education.” 


D. L. Babbin 


Head, Compounding and Develop- 
ment Laboratory, Simplex Wire & 
Cable Co., Cambridge, Mass. 

“An educational program that will 
meet the needs of engineers and/or 
scientists new to the field should be 
designed to organize and complement 
the knowledge acquired by the in- 
dividual in his day-to-day employ- 
ment. 

“Such a program should consist of 
the basic technologies with the ulti- 
mate goal of building a working 
knowledge and understanding of the 
vocabulary and principles of the fun- 
damental sciences common to the field 
of electrical/electronic insulation. 

“Professional journals may actively 


participate in such a program by in-— 
cluding articles and short courses on 
pertinent subjects. 

“However, the professional socie- 
ties in cooperation with industry, 
trade journals, and local educational 
facilities are in the best position to 
organize and sponsor educational 
programs, I believe that such a spon- 
sorship furnishes the best over-all bal- 
ance and objective treatment of the 
subject matter in an educational pro- 
gram.” 


Jack Swiss 


Manager, Insulation and Chemistry 
Dept., Materials Laboratories, West- 
inghouse Electric Corp., Pittsburgh, 
Pa. = 

“We have found that a graduate 
course of 3 semester hours in ‘Prin- — 
ciples of Electrical Insulation’ given 
by a Westinghouse lecturer, Dr. G. M. 
L. Sommerman, in the University of 
Pittsburgh has been very effective in 
providing practicing engineers and 
chemists with a good background in 
insulation. This course emphasizes 
theory and principles, but many prac- 
tical examples are used for illustra- 
tion. Where possible, the behavior of 
insulation is correlated with other 
dielectric properties, physical proper- 
ties, and chemical structure. 

“Much of the course is still based 
on nine sections of notes (chapters) 
written about 12 years ago by Drs. 
L. J. Berberich, T. W. Dakin, and 
myself. These notes are now supple- 
mented by the use of articles in the 
recent literature on dielectrics and in- 
sulation as well as material selected 
from reference works since 1959 by 
Heywood and Co, Ltd., London. 

“The course outline is as follows: 

1. Atomic and Molecular Structure 
of Matter. 

2. Properties of the Electric Field 
and Dielectric Terminology. 

3. Methods of Measuring Dielectric 
Properties. 

4. Conduction Phenomena in Dielec- 
trics with Direct Electric Fields. 

5. Dielectric Constant and Dielectri« 


Nelco coated wire * 


What’s the “hidden ingredient” you 
look for in a lacquer ? It’s the organi- 
zation behind it. Research. Testing 
facilities. Pilot plant runs. Pro- 
duction capacity. And of course 
experience. 


That’s what makes Nelco lacquers 
the lacquers with a difference. They’re © 
not just “mixed” — they’re carefully “ 
formulated to make certain they’ll meet 
your strictest specifications. 

Of our hundreds of stock formulations for wire 
and cable coating, we’ve listed a few here. With 
our unique facilities we can custom formulate still 
others to meet special requirements. 

Send for the Nelco Data Book. You’ll have facts 
— at your fingertips — for every construction. Or 
send us information on your coating problems. 


VEE Not just mixed ...they’re formulated 


LACQUERS 


NELCO LACQUER DIVISION, CHEMICAL PRODUCTS CORPORATION, EAST PROVIDENCE, RHODE ISLAND 


Look at this array of lacquers. High 
temperature resistant. Clear, glossy 
film. Flame retardant. Fray preven- 
tion. MIL spec. finishes. Fungus 
resistant. 


NL 7147 Nelco Clear Cable Coating 
NL 8223: Nelco Clear Heat Resistant 


NL 9731 Nelco Flame Retardant Saturant 
: NL 8211 Nelco Moisture Resistant Saturant 
NL 9776 Nelco Clear Cellulose Acetate Cable 
Coating 

R 4026 Nelco High Temperature Resistant Cable 

Coating 

R 5979 Nelco Clear Nylon Cable Coating 

R 6625 Nelco Ribbon Cable Adhesive 


Back of Nelco lacquers are 40 years experience 
serving the wire and cable industry. 
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Loss in Alternating Fields. 

. Electric Breakdown. 

. Gaseous Insulation. 

. Liquid Insulation. 

. Solid Insulation: A) Polymers, 
B) Fibrous Materials, C) Inor- 
ganic Materials. 

10. Thermal and Other 

mental Influences. 

11. Effects of Corona and Nuclear 

Radiation on Dielectrics. 

12. Application of Electrical Insula- 

tion to Apparatus.” 


RKO CS ICN 


Environ- 


I. J. Marwick 


Electrical Engineer, Rome Cable Divi- 
ston of Alcoa, Rome, N. Y. 

“At the undergraduate level, a stu- 
dent who is preparing for a technical 
career in industry must generally take 
either a conventional course in engi- 
neering or else he can study in the 
fields of chemistry or physics. These 
are probably the best ways to prepare 
for future work in the electrical in- 
sulation industry. I do not believe that 
a combination program or option is 
presently available at an undergradu- 
ate level which fully provides the ap- 
plication and design aspects of an 
engineering degree plus the essential 
theoretical background provided by 
courses in chemistry or physics. Per- 
haps such a program could be offered 
and promoted by some colleges for 
anyone who may have made the 
choice at an early time, and is inter- 
ested in such a course of study. Most 
of the people now in the industry have 
received their formal education in one 
of the above fields, and have then 
found it necessary to supplement that 
education through working experi- 
ences, contact with their associates, or 
through further formal study in col- 
lege level courses or their equivalent. 

“For those already in the insula- 
tion industry but who lack experience, 
I believe it is to advantage of the 
employer to encourage further formal 
study in specialized areas, to promote 
attendance at industry technical meet- 
ings, and to provide a good reference 
library with an adequate selection of 
technical books and periodicals. In 
this manner, technical personnel can 
increase their knowledge in their par- 
ticular fields and provide a greater 
contribution to the industry.” 
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J. Handelsman 


Assistant Senior Engineer, Eclipse- 
Pioneer Div., The Bendix Corp. 
Teterboro, N. J. 

“By the very fact of rapid advances 
in all fields of technology, specializa- 
tion has become a necessity, though 
not always a beneficial one. Because 
he cannot keep abreast of all the lat- 
est information, even in those fields 
closely related to his own work, the 
engineer and scientist must depend on 
other sources to assist him. It is in 
this area that industry and the col- 
leges should combine and expand 
their efforts. The colleges, while con- 
centrating on presenting a broad tech- 
nical education, should also expose the 
student to specific industrial experi- 
ences in order to more effectively pre- 
pare him for his profession. On the 
other hand, industry should periodi- 
cally return the engineer to the 
campus as part of his regular work 
schedule for intensive survey courses 
in fields of his specific interest. This 
type of reciprocal program would be 
of special importance to rapidly grow- 
ing industries such as_ insulation, 
where a scarcity exists of personnel 
with the necessary educational train- 
ing or industrial experience.” 


G. L. Moses 


Manager, Services Engineering, Large 
Rotating Apparatus Dept., Westing- 
house Electric Corp. 

“The importance of electrical insu- 
lation to the manufacturers and the 
users of electric equipment alike is 
so great that increased emphasis on 
education is needed in several areas. 
In my opinion, the following program 
should be undertaken: 

1. Colleges and universities should 
plan to better prepare students at the 
undergraduate level for future work 
in dielectrics and insulation. They 
should train engineers to apply basic 
principles to the solution of insulation 
problems. 

2. Industry should provide ‘on the 


job’ training in insulation engineer- 
ing, design, and application. Com- 
panies who have a sufficient number 
of engineers interested in insulation 
should arrange to have classes and 
give lectures on insulation subjects. 
These should be supplemented by 
periodic symposia for interested per- 
sonnel where insulation subjects may 
be discussed. 


Do: ihe 
should collaborate in establishing eve- 
ning classes in dielectrics, and insula- 
tion design and application at the- 
post-graduate level; thus, preparing 


universities and industry 


_ qualified engineers for advanced de- 


grees while specializing in insulation 
work. 


4. Professional societies and trade 
associations should provide instruc- 
tion in the fundamentals of electrical 
insulation and in various specialized 
areas at their general conferences, 
both at the local level and at the 
national level. 


“T am happy to report that work is ~ 
in progress on all four of these items. 
The AIEE Education Committee and 
the Electrical Insulation Committee 
sponsored a session on the first item 
at the AIEE Summer Meeting at Cor- 
nell University on June 21, 1961. En- 
lightened manufacturers already are 
providing some ‘on the job’ training 
for insulation people, but this should 
become more general. Some universi- 
ties and manufacturers already have 
established post-graduate courses in 
dielectrics; however, there is a great 
deal more to be done in this area. An 
outstanding example of the educa- 
tional activities of national profes- 
sional organizations has been under- 
taken by the Electrical Insulation 
Conference in the series of educa- 
tional programs that it has established 
on insulation fundamentals and other 
aspects of insulation education. 


“The need for education in electri- 
cal insulation is great and I urge that 
we all work together to make it avail- 
able at every level.” 


To Be Continued — Addi- 
tional opinions on this Insula- 
tion Forum topic will appear 
next month. 


“VARTEX” TP1052 is glass cloth 
impregnated with a high heat 
resistant varnish which produces 
an excellent flexible insulation 
for operation in the Class F range 
of temperatures. The glass cloth 
imparts good mechanical proper- 
ties while the varnish possesses 


high dielectric strength. 


“YWARTEX” TP1052 can be sup- 
plied on any base or thickness that 
fits your application. 


¢ Inquiries are solicited. 
¢ Agents in principal cities. 


TYPICAL TEST DATA 


THICKNESS .....sssesssseeess+2 007” + .001” 
~ BREAKING STRENGTH....110 LBS/INCH 
WI /SQnYDi on iciiwcsenss AS: LBS. 
VOLTS PER MIL 
AS RECEIVED: cf. 5..ccce.stsisaines--: 2550 
RETENTION AFTER 4000 HRS. 
@ 180°C, %” BENT MAND. ...103% 


NEW JERSEY WOOD FINISHING COMPANY 


MANUFACTURERS OF FLEXIBLE ELECTRICAL INSULATION *« WOODBRIDGE, N. J. 


VARNISHED CAMBRIC CLOTH AND TAPES ¢ VARNISHED “FIBERGLAS'} CLOTH AND TAPES ¢ VARNISHED SILK AND SILK SUB- 
STITUTE ¢@ SYNTHETIC RESINOUS TAPES AND EXTRUDED TUBING e POLYETHYLENE, SHEETS, TAPES AND EXTRUDED TUBING 
© CABLE WRAPPING TAPES © 'VARSIL” SILICONE VARNISHED “FIBERGLAS’{ CLOTH AND TAPES © "“VARSLOT” COMBINATION SLOT 
INSULATION: -RAG PAPER AND VARTEX VARNISHED CAMBRIC ¢ FISH PAPER AND VARTEX VARNISHED CAMBRIC e RAG PAPER AND 
UMYLAR'* POLYESTER FILM ¢ ASBESTOS PAPER AND “MYL POLYESTER FILM ¢ KRAFT PAPER AND “MYLAR"* POLYESTER FILM 
° VARTEX VARNISHED “FIBERGLAS”{ AND ''M " POLYESTER FILM ¢ SPECIAL COMBINATIONS AVAILABLE UPON REQUEST. 


*mylar, DuPont's registered trademark }Fiberglas, Owens-Corning Fiberglas registered trademark 
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“PEPPER” 


Any laminate job worth its 
“‘salt’’. . . deserves the “‘pep- 
per” of NORPLEX quality, ver- 
satility and service. Whatever 
your industrial laminate require- 
ment may be... from flame retard- 
ancy, arc and high insulation resistance 
to hot and cold punching and mechanical 
uses ... NORPLEX has either the standard 
grades (over 60) or the research and develop- 
ment facilities to serve you best. NORPLEX 
laminates conform to or exceed N.E.M.A. and 
MIL-P specifications. Write for our free brochure 
today ... find out how NORPLEX “‘pepper”’ saves 
you time and money and delivers top quality. 


NORTHERN PLASTICS CORP. a 
LA CROSSE 16, WISCONSIN ite) 
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Improved Process for 
Glass-to-Metal Seals 


Glass-to-metal seal manufacturers, 
using “Duramic” high temperature 
ceramic tooling, are said to have made 
some significant advances in their 
process in terms of leak-proof yield 
and basic tooling costs. 

One solution has been through de- 
sign of the mold cavities eliminating 
any glass contact with the Duramic; 
and the other approach has been to 
use carbon inserts in those portions of 
the Duramic mold in contact with 
molten glass. 

The illustration shows a_ typical 
glass-to-metal seal mold assembly. The 
bottom plate sub-assembly consisting 


of a bottom plate and spacers is made 
of Duramic, while the top plate where 
glass contacts the mold is still made 
of carbon. In this case, the Duramic 
sub-assembly outlasted the carbon top 
by more than 10 to 1. In terms of 
tooling costs this meant a minimum 
savings of 40%. And just as impor- 
tant, the volume of carbon passing 
thru the sealing ovens was reduced 
by 60%, thereby minimizing the 
amount of reducing atmosphere cre- 
ated by the former all-carbon mold 
assembly. This has produced signifi- 
cant increases in the leak-proof yield. 
Another feature in this ceramic sub- 
assembly is that tolerances on header 
lead lengths have also been improved. 

The company (Duramic Products 
Inc., Palisades Park, N.J.) has also 
produced all-ceramic molds designed 
to prevent glass contact and ceramic 
molds with carbon inserts. 


A young couple were exchanging 
ideas on marriage. “I won't get mar- 
ried,” said the boy, “until I find a girl 
like the one Grandpa married.” “You 
don’t find women like that today,” 
said the girl. 

“No?” said her boyfriend. “Grand- 
pa just married her yesterday!” 
—Reichhold Chemical’s “By-Gum” 


EXTRAORDINARY CUT-THRU RESISTANCE! 


Unretouched photo of #18 gauge wires which had been subjected 
to the constant temperature (250°C.) increasing pressure cut- 
through test. A 60 pound weight which deformed the conductor 
did not rupture the film on Allex. 


New 
technical report 


all-purpose 


ESSEX ALLEX 


Complete technical report 
now available. Write for your 
copy today. 

Contains full information on 
application and on electrical, 
physical, chemical and thermal 
properties. 


SX | MAGNET WIRE DIVISION 


magnet wire 


You can do more with Allex, the new all-purpose 
magnet wire with the greater safety factor. 
Film-coated and rated at 220°C, Allex is a magnet wire 
enameled with DuPont ML resin.* This major 
advancement should permit further product 
miniaturization, and provides an entry into new 
frontiers of elevated temperature design. 


* E. I. duPont De Nemours & Co.—Type ML Recin. 


ESSEX WIRE CORPORATION 
Fort Wayne, Indiana 
National Network of Warehouses and Sales Offices ...Call Your Local ‘‘Essex Man.” 
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European Insulation Report 


Ed. Note: The author of this monthly 
European report is a well-known insu- 
lation expert associated with a large 
European electrical manufacturer. Al- 
though it is necessary that his iden- 
tity not be revealed at this time, cor- 
respondence may be exchanged with 
him by writing European Editor, In- 
sulation, Box 270, Libertyville, Ill. 


High Voltage Insulators in the Making 


From the Beama Journal, February 


1961, pp. 6-7. 
Doulton Industrial Porcelains Ltd., 
Wilnecote, Staffordshire, England, 


presents a new support insulator made 
of elements in the form of cones, fit- 
ting one inside the other and bonded 
by cement. 

This “‘Multicore” insulator has the 
following properties (upright, out- 
door type) : 


Rated Voltage 
275 kv _-380_ kv 


Visible corona (with 

22 in diameter ring), kv 220 280 
Dry flashover, kv 661 762 
Wet flashover, kv 546 686 


Impulse voltage with- 


stood, kv peak 1050 1425 
50% impulse flashover, 
kv peak 1456 1810 
Total creepage, in 300 400 
Protected creepage, in 150 200 


Vertical working load, kg 907 907 


Tensile breaking load, kg 9070 9070 
Torsion working load, 
kg/m 1786 1786 


Cantilever working load, kg 227 227 
Cantilever breaking load, kg 907 907 
Deflection at 


working load, mm 5.6 Goll 
Vibration test load, kg 227/567 227/567 
Overall height, m 2.8 3.56 
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LIVE, HOURS AT 50 c/s 


The Resistance of Sheet Insulation 
To Surface Discharges 


By G. H. Mason in the Proceedings 
of the Institution of Electrical Engi- 
neers, Vol. 107 A, 1960, No. 36, pp. 
551-563. 

The author is one of the leading 
authorities in the field of the mechan- 
ism of discharges in solid insulation 
material. The paper also corresponds 
fully to facts gained from experience 
concerning the test technique. 

Results of time-to-breakdown tests 
on sheet and laminated materials are 
given, the influence of ambient tem- 
perature and applied mechanical 
strain is investigated, and recommen- 
dations for standard tests to compare 
the discharge resistance of materials 
are also given. 

The proposed discharge resistance 
test clearly differentiates materials in 
respect of their resistance to break- 
down by discharges. Using this simple 
test arrangement, it is possible to ob- 
tain reproducible results. The author 
emphasizes that the correlation be- 
tween the results of this test and the 
behavior of the materials in service 
has yet to be established. These re- 
sults should, therefore, not be used 
for design purposes unless the differ- 
ences between test and service condi- 
tions are fully considered. 

A selection of the results published 
in the paper is given (see figures 1, 
2, 3 and the tables). 


Material] 


HS.) 


(R 


Silicone rubbers 
rubbers 
Silicone-glass 
Linear polythene 
Polyvinyl chloride 
Polymethy] metha~ 
crylate 
Epoxy-glass 
S.R.6.P. 
Saheba Ps 
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Research on Performance of High- 
Voltage Insulators in Polluted 
Atmospheres 


By G. S. Forrest, P. I. Lambeth, and 
D. F. Oakeshott in the Proceedings of 
The Institution of Electrical Engi- 
neers, Part A, Vol. 107, No. 32, April 
1960, pp. 172-196. The authors are 
with the British Central Electricity 
Board Research Laboratories. 

The authors present the important 
results of their experiences with pollu- 
tion on high voltage equipment dur- 
ing the last 15 years. Later experi- 
ences with 275 and 380 kv systems” 
are also given. 

The greater part of the tests was 
carried out in the insulator testing 
station at Croydon, which has been in 
use since 1934, As an example of the 
severe climatic conditions prevailing, 
the weight of solids deposited during 
the six winter months of 1951-52_ 
amounted to 78 tons/square mile and_ 
the average concentration of sulphur 
trioxide was 2.4 mg. per 100 cm? 
per day. ——o 

To supplement the natural pollu-— 
tion tests, an artificial pollution test is 
being developed to evaluate insulator 
performance in coastal regions sub- 
ject to salt spray. The author describes 
the artificial pollution tests as follows. 
A 15% common-salt solution is 
pumped into the inlet side of a 7.5 hp 
fan which breaks it up into a fine 
spray, which is fairly even in density. 
This spray rises to a height of 6 or 7 


Life at 50 c/s at 
75 kV/cm 


20°¢ 


e. at 200C 


kV/cm rims. 
20 4 1-5 


20 2 2 
18-5 21 


F igure if discharge resistance of sheet polymers compared with that of representative glass and paper laminates. Tests in 
dry air between high voltage 6.35 mm diameter rods and a plane low voltage electrode. E;= discharge inception stress 
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in Epoxies 
and Canada CIBA produces 


ins only to be formulated 
vediate and end uses. 


i tone sane e? 


eo pron” 


n any language... 
In many lands 
the choice is 
CIBAEpoxyResins 


AROUND THE WORLD, electrical insulation 
is electrical insulation. But the design problems 
can be many and varied. Of this you can be sure. 
Wherever the job to be done is demanding, with 
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the ultimate insulated protection a must, the reli. 
able choice is CIBA Araldite® Epoxy Resins. In 
every industrial country the world-wide organi- 
zation of CIBA has established a high reputation 
for its excellence in research and quality in its 
products. And with good reason: proven per- 
formance in actual use. The international 
examples shown above are only a hint of this 
acceptance. CIBA, where research is the tradi. 
tion, will be glad to provide further information 
on epoxy resins for electrical use. Write: CIBA 


Products Corporation, Fair Lawn, New Jersey. 
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i Life at 0-4 MV/cm Maxiaue 
Code| Material | Thick- Tempe- |No. of Ej Of Ws | #104 Bie! 
ness | rature | tests samples samples 
| | je ile 8 
a | microns| deg ( T wvjen rR, S~ ain ain 
1 | Polythene 6555, 20 | 17 | O18 #,0.03 | 5000 # 1500 165 
2} (Grade 2) | 3525 20 60 | 0+25 + 0-05 
3 | Polycarbonate| 4] * 1 20 12 | 0-25 £ 0-02 
4 | Makrafol 120 ibys é 
Polythene 145° 7 20 42 | 0-16 * 0-04 
(linear) | 105 2h ; 
5 i775 #5 | 120 14 3 
| Nelinex | | 20 | 26 | 0-20 OCS 
wots | 120 16 eee 


Figure 2, effect of stress and temperature on the discharge resistance of thin sheet insulation. The curves es the ie 
life of specimens tested in dry air between 6.35 mm diameter high voltage rod electrodes and a low voltage electrode of 


6 in radius of curvature. 
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Figure 3, effect of stress and temperature on the discharge resistance 


pee | | eae te ae 
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| figss perature) tests 1a | 50 c/s Ie of variation 
‘| nicrons eve C MV/cm r.m.s nin Z 
Ta ely then 9245 | 26 20 | O3 £ 0-05 1400 2 150 6 
urade 2 
2 Polythene 4] 20 kO | 0-19 + 0-03 500 200 18 
Grade 7 4 i 4 
3 | Linear poly- | 44-5 | 20 20 | O25 > 0-05 700 ~ 300 18 
| thene 1 105 i | - 110 + 25 12 
ih Holjinestpalyo yo 4h. | 20 | 2B | 0-25 2 0-05 1100 = 350 20 
/ thene 2 tes 1) Cee fc 60 - 35 20 
5 | Melinex 39 segue 36. | O°3°- 0°05 250 ¢ 70 12 
Seog 2a ze (ees ae ee 150 5 56 15 
6 : P.T.F.E. from 32'= 2 2 15 | 0-21 2 0-03 45 2 17 25 
: dispersion | 105 i 10 + : 22 15 25 
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of thin sheet insulation. The curves show the mean 


lives of specimens tested in dry air between the crossed 8 cylinder electrodes. Electrode spacing: 100 microns. 


feet and carries to a distance of more 
than 25 feet from the fan, thus com- 
pletely enveloping the insulator. 

This test gives results within a very 
short period of time, i.e. hours. How- 
ever, although these results are only 
relative and cannot be transferred 
directly to service conditions, they 
can be used to compare different types 
of insulators not only for salt but also 
for industrial pollution. 

In both tests, the criterion for fail- 
ure is the time to flashover and the 
voltage applied corresponds to the 
maximum continuous phase-to-earth 
working voltage of the system to be 
tested. As a measure of the behavior 
of the insulator when energized at 
50 c/s, the number of current surges 
higher than 150 and 25 ma, respec- 
tively, are registered using a counter. 

Results of tests with different types 
of suspension, bushing, and post insu- 
lators are given. However, in spite 
of all these interesting results, it is 
not possible to state clearly which is 
the best type and so the choice be- 
tween anti-fog rod, anti-fog disc, and 
anti-fog cap-and-pin insulators con- 
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tinues. It was confirmed, however, 
that the leakage path length is the 
main factor in determining insulator 
performance in polluted atmospheres. 
It is proposed that for an anti-fog sus- 
pension insulator, the ratio of the 
length of the leakage path to the over- 
all length of the insulator be 3. 

Insulators with a surface treatment 
of oil (oil bath insulators and espe- 
cially hydrocarbon greases) give very 
satisfactory results. Silicones also give 
comparable results but are too expen- 
sive and at the moment tests on poly- 
phenyl resins are incomplete. Since 
there are only a few current surges 
this method of 
testing does not give enough informa- 
tion about the condition of the surface 
of the insulator. 


before breakdown, 


Since 1940, tests have been carried 
out with semi-conducting surfaces to 
try to bring about a stable voltage 
distribution. The low loss current of 
approximately 1 ma causes a drying 
of the surface. After the first failures 
due to electrolytic corrosion, glazings 
with positive temperature coefficients 
are now being investigated. The 


authors expect success. The control of 
the required current can be effected 
by means of a multiplication of the 
insulator capacity. Such glass insula- 
tions are being investigated at pres- 
ent. 

So far it has not been possible to 
find a substitute for porcelain and 
glass for outdoor installation in the 
Croydon atmosphere. 

The normal cleaning of the con- 
taminated insulators in the installa- 
tion with and without voltage is 
recommended. 

Results obtained with 115 kv d-c 
showed that about 30% longer creep- 
age paths are necessary for high- 
voltage direct current than for alter- 
nating current of the same peak 
voltage. 


Creeping Current as a Possible 
Cause of Explosions 


By E. F. Richter and W. Knittel in 
Kunststoffe Vol. 50, (1960) pp. 267- 
276. Original title: Der Kriechstrom 
als mogliche Ursache von Explo- 
sionen. 

Explosion protection is specified 
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Silicone Insulation Insures Reliability-And 
You Can Afford This Economy Compound 


The reliability that silicone rubber insu- 
lation affords is a sales feature no appli- 
ance manufacturer proud of his reputa- 
tion can ignore. Today, he can get this 
reliability at surprisingly low cost if his 
wire supplier utilizes Union CarsBmeE 
K-1357 “Direct Feed” Silicone Rubber 
Compound. 

The sales-conscious manufacturer 
knows that customers are demanding 
quality . . . but he also knows that the 
“cost-squeeze” is on. Silicone rubber pro- 
vides this quality for modern electrical 
appliances, and K-1357 is a specially 
formulated silicone rubber 
that can be purchased and 
processed with a steely eye 
toward the cash register. 


WHAT DOES 
IT ACCOMPLISH? 


Continental Wire Corporation 
of Wallingford, Conn., a lead- 
ing manufacturer using 
K-1357, sums it up. They make 
over 100 types of insulated 
wire for uses ranging from 
Alaskan communications to 
home appliances. To Continen- 
tal, K-1357 means good insu- 
lation properties that match 
exacting military and commer- 
cial requirements . . . means 
reliability that helps their cus- 


Typical Electrical Properties on Wire* 


tomers obtain good will for their prod- 
ucts ...and means production economies 
that can be passed along. 

Added reasons why it’s good business 
to do business with versatile K-1357 Sili- 
cone Rubber: It is available catalyzed or 
uncatalyzed, in sheet form. But of par- 
ticular convenience to companies like 
Continental, it is also available in coiled 
strips which feed directly onto their ex- 
truders without need of milling and plas- 
ticizing. It can be braided without post- 
cure. Either HAV or CV cures can be 
utilized effectively. The extruded rubber 


Direct-feeding Union Carsinr K-1357 Silicone Rubber 
compound into extruder at Continental Wire Corp. Com- 
pound is furnished in coiled strips, needs no milling or 
plasticizing. Low in first cost, economies multiply. 


Insulation Resistance**, Megohms/1000 feet 


K-1357 HAV Cured CV Cured 
24 hr. 30 day 24 hr. 30 day 
State of Cure immersion immersion immersion immersion 
Initial Cure 5,000 7,000 2,500 3,500 
Postcured 1 hr. at 300°F. 8,000 8,500 4,500 5,000 
Postcured 4 hrs. at 400°F. 12,000 12,000 8,000 8,000 


fication (500 volts) 


No. 18 AWG, 7 x 0.0152, 16 mil wall, silver coated copper wire, 60°F. water, 5 minute electri- 


seTo convert to Insulation Resistance Constant (K factor) multiply by 4.2 
[inn 
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Studtes in Sieones 


HOW THESE TIME-TESTED MATERIALS 
CAN WORK FOR YOU 


has high-gloss finish, is smooth and non- 
porous. 

Incidentally, K-1357 also extrudes well 
as tubing, sealing strips, and complex 
shapes. It can be continuously vulcan- 
ized in steam or hot air, on conventional 
equipment. It can also be compression 


molded. 


THREE-WAY BENEFITS 


First, appliance manufacturers, second, 
designers in electrical and electronics 
fields, and third, wire manufacturers — 
all three can benefit from the superior 
physical and electrical properties of 
K-1357. Especially from its economies, 
of which a premium element is its non- 
premium price. 

Behind this and many other Union 
CarBIwE Silicones are the vast experi- 
ence and research of Union Carbide 
Corporation in virtually every field of 
industry. For information and help, 
send in the attached coupon today. 


SILICONES 


Union Carpipr is a registered trade mark of 
Union Carbide Corporation. 


Silicones Division 

Union Carbide Corporation 

Dept. HI-9104, 30-20 Thompson Avenue, 
Long Island City 1, N. Y. 


In Canada: Bakelite Division, 
Union Carbide Canada Ltd., Toronto 12. 


Please send me data on new UNION CARBIDE 
K-1357 Silicone Rubber. 


NAME 


TirLe ee, = 


CoMPANY De ME, Be Ti ee PAE BSS 


ADDRESS 


Ciry ZonrE__ STATE 
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44 Tests Show 
This Capacitor Tissue’s Best 


Although absolute perfection is impossible, Crocker, Burbank goes to 
considerable extra expense and effort to come as close to it as possible 
in capacitor tissues. 


Every ingredient, every step of manufacture is carefully controlled. 
44 separate and distinct tests are made with thousands of individual 
readings. 


Shown here is the ASTM Dielectric Strength test where 60 cycle AC 
voltage is automatically increased 
until the tissue breaks down. No 
Crocker, Burbank tissue is passed un- 


omens §=CROCKER, 
BURBANK 


and thickness. 


Certainly the most tested capacitor 


tissues in the world, CBP tissues are 
available in a wide range of grades PAPE RS Inc. 
from low to high density, with FITCHBURG, MASS. 


uniformly high purity and low power 
factor. 


CAPACITOR TISSUE + CABLE INSULATION » MAJOR INSULATION « SATURATING KRAFT 
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for a great variety of electrical appa- 
ratus, i.e. all sparking and arcing — 
must be suppressed to prevent the 
resulting high temperatures from 
causing ignition of any explosive gase- 
ous mixture already existing in the 
locality. The authors investigate the 
degree to which the creeping current 
on the surfaces of insulation materials 
must be considered as a cause of 
explosions. 

For these investigations, a similar 
arrangement to that which is custom- 
ary for the determination of the 
tracking resistance is used. Drops of 
liquid are allowed to fall onto the 
insulation surface which is_ being 
tested until a spark occurs between 
the electrodes. These tests were car- 
ried out in an explosion chamber con- 
taining a saturated mixture of toluene 
vapor and air at 30°C. The number 
of drops which fall until ignition of 
the mixture takes place serve as a 
measure of the resistance to sparking. 

Approximately 60 materials with 
different tracking resistances were in- 
vestigated. From their many interest- 
ing results, the authors found that no 
correlation can be established between 
the resistance to sparking and the 
tracking resistance. Therefore it can 
be concluded that the choice of insu- 
lation materials for explosion proof 
systems cannot be made only on the 
ground of high tracking resistance. 


Change in Procedure for 
Qualification Testing 


A change in the procedure for 
qualification testing at a non-govern- 
ment laboratory under contract to 
manufacturers and distributors was 
recently announced by the director of 
the Armed Services Electro-Standards 
Agency, Fort Monmouth, N.J. In the 
future, all qualification and re-evalu- 
ation testing authorized by ASESA 
will be monitored by a government 
representative (usually an inspector), 
and lists of non-government labora- 
tories which have been evaluated by 
ASESA and found to be suitably 
equipped and staffed to perform the 
qualification tests may be obtained 


from ASESA. 
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AGNET WIRE from KENNECOTT- OKONITE 


HAT YOU WANT! 


. 
[ 


necott-Okonite is a single source of supply for 
lally every magnet wire requirement. And if 
on’t have what you want in stock, we do have 
facilities and technical experience to produce 
magnet wire to fit your needs—promptly, ex- 
ly and economically. 


PES— Kennecott-Okonite manufactures magnet 
in sizes 2-30 Awg and in these shapes: 


O O Ree] 
round square rectangular 


\ddition, we are equipped to insulate tubular 
es for special apparatus requiring internally 
ed magnet wire. 

JLATIONS— Kennecott-Okonite offers a wide 
‘e of magnet wire insulations that meet standard 
E heat requirements. 


FIBER-INSULATED 


ermal 
fication Insulating Material 
O—90C Cotton, Paper, Paper and Cotton 
pe 900 Glass (Single and Double), Dacron-Glass 
Bee 2O5C (Single and Double) 
H—180C 
FILM-INSULATED 
2rmal Type 
fication Film Advantages 
A—105C Plain General purpose economical 
Enamel insulation. 
Formvar Excellent all purpose film. 
Good windability and flexibi- 
ity, high abrasive resistance. 
Bondall For self-bonding coils requir- 
(Polyvinyl ing no impregnating varnish. 
Butyral) 
over 
Formvar 
Nylon Does not solvent craze, high 
abrasive resistance. 
Nyform Combines better characteris- 


tics of Formvar and Nylon 
with high thermoplastic flow. 


CLEVELAND 3, OHIO 
P. O. Box 1407, Station B 
HEnderson 2-2313 


DALLAS 7, TEXAS 
5052 Sharp Street 
FLeetwood 7-9287 


DENVER 6, COLORADO 
2829 E. Second Avenue 
FRemont 7-8474 


DETROIT 20, MICHIGAN 
511 Livernois Avenue 
JOrdan 6-3113 


HOUSTON 6, TEXAS 
P. O. Box 66567 
JAckson 6-3565 


KANSAS CITY 8, MISSOURI 
1627 Main Street 
GRand 1-6991 


LOS ANGELES 22, CALIFORNIA 
6500 E. Washington Blvd. 
OVerbrook 5-7610 


MEMPHIS, TENNESSEE 


ATLANTA 8, GEORGIA 
Peachtree St., N. E., Rm. 509 
‘TRinity 2-0771 & 2 


sATON ROUGE, LOUISIANA 
3170 Florida Street 
Dickens 2-9892 


3IRMINGHAM 5, ALABAMA 
P.O. Box 428 
ALpine 1-5293 & 4 


STON 10, MASSACHUSETTS 
411 “D’!-Street 
HAncock 6-6080 


\RLESTON 4, WEST VIRGINIA 
1799 Huber Road 
Dickens 2-0051 


CHICAGO 29, ILLINOIS 
6045 South Knox Avenue 
REliance 5-4415 


CINCINNATI 6, OHIO 
2904 Woodburn Avenue 


AVon 1-1350 BRoadway 5-7337 


P. O. Box 8122, Crosstown Branch 


Thermal 
Classification 


Class B—130C 


Type 
Film 


Solderfilm 
(Polyurethane 
type) 


Epoxy 


Class F—155C Kentherm 


(Polyester) 


PolyKentherm 
(Polyester plus 
overcoat) 


200 C + Type ML 


Advantages 


Solders in seconds without 
removal of film or use of flux. 
Good moisture and chemical 
resistance. 


Will not hydrolyse, can be 
used in totally - enclosed 
units. Good windability, 
excellent heat shock. 


Can withstand hottest spot 
operating temperatures of 
155C. Good abrasion, chem- 
ical resistance, high thermo- 
plastic cut-through. 


Improved abrasion resistance, 
improved heat shock, 
improved windability. 


Retains all insulation prop- 
erties at 200C +. 


HOW YOU WANT IT! 


‘Kennecott-Okonite furnishes round magnet wire 
in a variety of packages such as drums, reels and 
spools—each designed for your specific needs. For 
detailed information, discuss your package require- 
ments with one of our representatives. He’ll be 
delighted to help in any way possible. 


WHEN YOU WANT IT! 


Thanks to a nationwide network of 29 sales offices, 
many with stocking warehouses, Kennecott-Okonite 
can supply you with most types of magnet wire 
promptly and in any quantity. To supplement 
these warehouse stocks, we carry a large inventory 
of practically all types and sizes in our mill at 
Phillipsdale, Rhode Island. For swift service... or 


technical assistance. 


.. call the nearest 


Kennecott-Okonite office listed below. 


MILWAUKEE 6, WISCONSIN 
711 West Capitol Drive 
FRanklin 4-5588 


MINNEAPOLIS 3, MINNESOTA 
145 North Tenth Street 
FEderal 6-4661 


MOBILE, ALABAMA 
2004'% Grant Street 
GReenwood 9-9381 


NEW ORLEANS 25, LOUISIANA 
P. O. Box 13217 
HUnter 8-3773 


NEW YORK DIST. SALES OFFICE 
The Okonite Co., Passaic, N. J. 
PRescott 7-0400 (for N. J.) 
LAckawanna 4-1420 
(for N. Y. & Conn.) 


PHILADELPHIA 40, PENN. 
20th and Venango Streets 
BAldwin 9-5494 


PHILLIPSDALE (Rumford 16), R. I. 
Kennecott Wire & Cable Division 
The Okonite Company GE 8-5200 


8218 


PITTSBURGH 33, PENN, 
1011 Brighton Road 
FAirfax 1-5660 


PORTLAND 4, OREGON 
320 S. W. Stark Street 
CApitol 8-3173 


ROANOKE 15, VIRGINIA 
2508 Laburnum Avenue, S. W. 
Dlamond 2-4316 


ST. LOUIS 10, MISSOURI 
4641 McRee Avenue 
PRospect 2-7854 


SALT LAKE CITY 15, UTAH 
1935 South Main Street 
HUnter 4-7642 


SO. SAN FRANCISCO, CALIF. 
230 Shaw Road 
PLaza 6-8070 


SYRACUSE 3, NEW YORK 
216 Burnet Avenue 
GRanite 9-5560 &9 


WILKES-BARRE, PENNSYLVANIA. 
7 Stark Street 
VAlley 3-0524 


An Evaluation of Water-Soluble Fluxes =3har7! 


By F. Z. Keister, Member Technical Staff, Hughes Aircraft Co., Culver City, Cal. 


Introduction 


Recent developments in the fields of 
printed wiring and etched circuitry 
have created increasing demands for 
soldering fluxes which are consider- 
ably more active than the activated 
rosin types. This is particularly true 
in those operations involving mass or 
multiple soldering of components to 
etched circuit boards. In these days 
of ballistic missiles and space vehicles, 
not only must the fluxing and solder- 


Figure 1, humidity test chamber. 
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ing operations be done on_ highly 
miniaturized and intricate circuit 
boards, but the resultant soldered con- 
nections must meet the demands of 
extreme environments with the high- 
est level of reliability. This investiga- 
tion was conducted in an attempt to 
find a soldering flux which would 
meet these new requirements without 
introducing corrosion, lowered  in- 
sulation resistance, or similar de- 


ficiencies. 


In view of the vast number of 
soldering fluxes available on the com- 
mercial market, it was necessary to 
restrict this investigation to a type of 
flux which appeared to show the most 
promising properties for these etched 
circuitry applications. In this con- 
nection, water-soluble fluxes were se- 
lected for the tests as the optimum 
compromise between fluxing ability, 
easy removal, and mild corrosiveness. 

Fluxes are generally classified into 
three groups: (1) the chloride or acid 
type, (2) the organic type, and (3) 
the rosin type. However, functionally 
they may also be classified according 
to the nature of their residues. These— 
may then be divided into three classi- 
fications: (1) highly corrosive, (2) ~ 
intermediate, and (3) non-corrosive. 
It is with the intermediate or organic 
category that we are concerned. 

Intermediate fluxes are weaker 
fluxes than the chloride or acid types. 
They consist mainly of mild organic 
acids and bases and certain of their 
derivatives. They are active at solder- 
ing temperatures, but the period of 
activity is short because of their sus- 
ceptibility to thermal decomposition. 
Sufficient heat must be applied to fully 
decompose or volatilize the corrosive 
constituents. Their residues are usu- 
ally relatively inert and easily re- 
moved with water. Examples of inter- 
mediate flux constituents are glutamic 


acid, urea, aniline hydrochloride, 
glycerol, and hydrazine — hydro- 
chloride. : 


Six water-soluble fluxes were se- 
lected for final testing from an initial 
screening of eleven water-soluble 
fluxes obtained from nine different 
flux manufacturers. In addition, two 
rosin-base fluxes (pure rosin-alcohol 
and an activated rosin flux) were 
selected for evaluation along with the 
water-soluble types for comparison 
purposes. 


The approximate chemical compo- 


Flux A 


Flux E 


sitions of the eight fluxes are as fol- 
lows: 


| 
(1) Flux A 


Water white rosin 


This is a pure, unactivated rosin- 
alcohol flux. 

10 lbs. 

7 gallons 

0.1 gallons 


Ethyl] alcohol 
Methyl! alcohol 


(2) Flux B 


This is an activated rosin flux of 
unknown composition. It is essentially 
composed of water white rosin (25% 
to 40% by weight), an organic acti- 
vating compound (2% to 5% by 
weight), and alcohol. For testing pur- 
poses it was diluted 1:1 with an ap- 
propriate flux thinner. 


(3) Flux C 


This is a water-soluble flux whose 
exact composition is unknown, but is 
of the urea-glutamic acid hydro- 
chloride type. 


(4) Flux D 


This is another water-soluble, mild- 


Flux F 


Flux B 


Flux C 


ly acid flux composed of: (a) 
glutamic acid, (b) urea, and (c) hy- 
drochloric acid in unknown quanti- 
ties. 


(5) Flux E 


This water-soluble flux is a water 
solution of hydrazine monohydro- 
bromide. Its residues have been re- 
ported to be non-hygroscopic and non- 
corrosive. 


(6) Flux F 


This flux is water-alcohol solution 
of hydrazine monohydrobromide. It 
has been reported that this flux is 
made up as follows: 

Hydrazine monohydrobromide 0.2 lb. 
1% gallon 
1% gallon 


Isopropyl alcohol 
Distilled water 


(7) Flux:G 


This organic flux is essentially Flux 
H which has been reduced in strength 
as follows: 
Flux H 
Distilled water 


80% by volume 
20% by volume 


Flux D 


(8) Flux H 


This water-soluble organic flux is a 
self-neutralizing aqueous flux made 
up as follows: 

Glutamic acid hydro- 


chloride 70 grams 
Urea 40 grams 
Distilled water 500 ml. 


Wetting agent 

The remainder of this report will 
be devoted to a discussion of the 
eleven separate tests to which each of 
the eight fluxes submitted. 
Whenever possible, test requirements 
from the following government docu- 
ments were followed as closely as pos- 
sible: MIL-F-14256, QQ-S-571, MIL- 
S-6872, and MIL-F-4995. 


Insulation Resistance Test 


A few drops 


were 


This test is designed to measure the 
electrical resistance of the flux residue 
to the passage of an electrical current. 
Since insulation resistance is consid- 
ered one of the most important of the 
tests conducted, the testing procedure 
was divided into two separate evalu- 


ations: (1) 24-hour test and (2) 30- 
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day test. The tests were designed to 
evaluate the insulation resistance 
after; (a) fluxing; (b) fluxing and 
solder dipping; and (c) fluxing, sol- 
der dipping, and cleaning. Copper 
clad, glass-base epoxy insulation re- 
sistance test patterns were used for the 
tests in order to simulate actual pro- 
duction conditions as closely as pos- 
sible. 

The insulation resistance test pat- 
terns were first cleaned and condi- 
tioned for 72 hours in a humidity test 
chamber (see figure 1) at 90% rela- 
tive humidity and 95°F to establish 
a value for each test pattern. The test 
patterns were then removed from the 
humidity chamber and treated as de- 
scribed below. 

Treatment A—Flux by brushing and 
air dry. 

Treatment B—Flux, air dry and sol- 
der dip at 475°F for 7 seconds in 
63/37 molten solder. 


Treatment C—Flux, air dry, solder 
dip, and clean to remove flux residues. 


Fluxes A and B were removed by » 


an agitated immersion in an alco- 

hol-Freon solvent for 15 minutes. 

The water-soluble fluxed test pal- 

terns were immersed in a cascade 

rinse of hot distilled water for 5 

minutes. 

All test patterns were then placed in 
the humidity chamber for 24 hours at 
90% relative humidity and 95°F. 
After 24 hours each test pattern was 
charged with 500 volts for one minute 
and the insulation resistance was 
measured by a megohm bridge. The 
test patterns were then removed from 
the chamber and examined for signs 
of arcing and corrosion. 

The test results are presented in 
table I. Figure 2 is a photograph of 
eight different treated patterns after 
24 hours exposure to 90% RH and 
95°F. These test patterns had been 


Table I—Insulation Resistance, 24 Hour Test Results 


Treatment 


IR Value 
Before Test 
(megohms) 


IR Value 
After 24-Hr 
Exposure 
(megohms) 


300,000 
190,000 
400,000 
150,000 
190,000 
200,000 


500,000 
500,000 
180,000 
130,000 
1,000,000 
1,400 


60,000 
190,000 
190,000 
180,000 
200,000 
200,000 


Short-Arcing 
s% 
AO) 
ted 
Short-Arcing 
9.0 


180,000 
400,000 
300,000 
180,000 
300,000 

28,000 


Short-Arcing 

Short-Arcing 
170.0 
Short 

Short-Arcing 
350.0 


Qe OF =) On Ota oO Oe ei ae 


A 
A 
A 
B 
B 
B 
C 
C 
C 
D 
D 
D 
E 
1) 
1D) 
F 
F 
F 
G 
G 
G 
H 
H 
H 
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190,000 
190,000 
250,000 

6,000 
190,000 
190,000 


Dae, 

1.4 

20.0 
Short-Arcing 

Pass 

40.0 


given treatment A (i.e., fluxed only). 
Referring to table I we observe that 
only fluxes A and B passed this par- 
ticular test. The Hughes Aircraft mini- 
mum requirement for the insulation 
resistance of an etched circuit test 
pattern is 10'? ohms per square or, 
for this comb pattern, a value of 3.3 x 
10° ohms would be considered ace- 
ceptable. All of the water-soluble 
fluxes either fell far short of this value 
or exhibited a short circuit regardless 
of the treatment given the test pattern. 

A different group of insulation re- 
sistance test patterns were then sub- 
mitted to a 30-day test at 90% RH 
and 95°F with a 45 volt d-c potential 
applied constantly across all test pat- 
terns to simulate actual operating cir- 
cuit conditions. All test patterns were 
fluxed, air dried, dip soldered at 
470°F for 7 seconds, and cleaned. The 
cleaning methods employed were con- 
siderably more elaborate than those 
used in the 24-hour test. Table II 
shows a plot of the daily insulation 
resistance readings for three of the 
fluxes. On the whole, the rosin-base 
fluxed patterns exhibited higher in- 
sulation resistance values. Pure rosin- 
alcohol, as expected, was the best of 
all the fluxes tested. The majority 
of test patterns experienced a sharp 
drop in insulation resistance imme- 
diately after their initial placement 
in the humidity chamber. After ap- 
proximately 15 days, the values began 
to stabilize and throughout the re- 
maining 15 days did not change sig- 
nificantly, with the exception of a 
few unstable fluctuations. Only fluxes 
C and D failed this test and certain 
of the water-soluble fluxes (i.e., the 
hydrazine types) showed character- 
istics almost equal to those of the 
rosin-base fluxes. 


Solder Dipping Test 


The solder dipping tests were con- 
ducted to determine the comparative 
abilities of the various fluxes to pro- 
duce high quality solder joints. In 
order to simulate actual production 
conditions, both phenolic and epoxy 
gold plated-thru hole etched circuit 
boards with redundant circuitry on 
both sides were used. These board 
designs are shown in figure 3. Tinned 


sopper bus wires were used to simu- 
ate components and all solder dip- 
ping was done automatically in order 
fo exercise closer controls during the 
dipping cycle. 

After spray fluxing and drying, the 
boards were placed in the holding 
fixture of the dip soldering machine, 
Figure 4 is a photograph of this ma- 
chine with an assembled board in po- 
sition ready to be @ip soldered. In all 
cases the tenyperature of the molden 
63/37 solder was 470°F and the dwell 
time of the etched circuit board on the 
solder surface was held to 7 seconds. 
The immersion depth was controllec 
so that the etched board was dipped 
below the actual level of the molten 


solder, thus forcing solder up through 


the plated-thru holes and creating sol- 
der fillets on both sides of the board 
simultaneously. The walls of the fix- 
ture prevent solder from overflowing 
on the top of the board. After the 
solder dip, the boards were cleaned 
and examined microscopically for de- 
fective solder joints on both the top 
and bottom sides. In addition, the 


boards were examined for signs of 


warpage, blistering, lifted pads, burn- 
ing, solder webs or bridges, solder 
globules or teardrops, and for the 
general appearance of the soldered 


joints. These defects were all assigned 


Figure 3, plated-thru hole etched cir- 
cuit boards. 


values and each contributed to the 
fraction defective rate. 

The results of the solder dipping 
tests are shown in table III for both 
the epoxy and phenolic boards. A 
fraction defective of 25% was con- 
sidered passing, although 10% or less 
is desirable for production operations. 
There were no visual evidences of 
warpage, lifted pads, blisters, or burn- 
ing. From table III we note that in all 
cases the epoxy laminate gave better 
soldering results than the phenolic 
laminate. Although this can be attrib- 


uted to several factors, the primary 
reason is due to the epoxy base mate- 
rial having a lower thermal coefficient 
of expansion. The boards fluxed with 
the highly active water-soluble fluxes 
(fluxes C, D, and H) exhibited 
brighter, more uniform solder joints 
with higher quality solder fillets. It 
was also noticed that the majority of 
solder joints (pinholes, in particular) 
appeared on the top side of the 
boards. 

Another series of tests was also con- 
ducted using various solder dipping 


TABLE Il. Insulation Resistance—-30 Day Test Results 


FLUX E 


FLUX C 


FLUX B~ 
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Figure 4, automatic dip soldering machine. 


Table IIl—Solder Dipping Test Results 


Base 
Material 


Epoxy 
Phenolic 
Epoxy 
Phenolic 


Fraction 
Defective 


29.5 


27.2 
41.5 


Epoxy 
Phenolic 
Epoxy 
Phenolic 


6.7 
22.4 
10.7 
14.4 


A 
A 
B 
B 
C 
C 
D 
D 
1D) 
E 
F 
F 


Epoxy 
Phenolic 
Epoxy 
Phenolic 


11.0 
37.3 
21.8 
26.4 


Epoxy 

Phenolic 
{poxy 

Phenolic 
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13.4 
24.9 

9.8 
21.6 


techniques in connection with the dif. 
ferent fluxes and with different time. 
temperature soldering cycles. These 
tests were: 

(1) Edge solder dipping eyeletted 
etched circuit boards. 

(2) Selective solder dipping using 
both steel, aluminum, paper 
tape, and plastic masks, an¢ 
using silk screened solder re 
sists. 

(3) Mass soldering of plated-thri 
hole boards using a Flow 
solder machine. 

(4) Flat solder dipping using « 
double-dipping technique. 

Since the primary results of the 

above tests, that of establishing the 
optimum flux, were all in correlation 
only the results of the tests using < 
single flat solder dipping cycle are 
presented. It should be mentioned 
however, that certain of these meth. 
ods produced consistent fraction de 
fective rates below 3%. 


Ed. Note: The second half of this 
article will appear in the next issue 
of Insulation. Some of the subject: 
which will be discussed include an 
electrically polarized wire test, humid. 
ity tests, fluxing action tests, spreaa 
factor test, copper mirror test for 
corrosivity, twisted wire test, flow ana 
consistency test, acid number test. 
dryness test, and the conclusions de: 
rived from these tests. 


Get Them Now 


Extra copies of the Insulation 
Directory/Encyclopedia are still 
available. They contain all of 
the available basic information 
on insulation concepts, stand- 
ards, materials, wire and cable, 
insulated components, test in- 
struments, and production 


equipment. The large reference 
volumes (close to 350 pages) 
sell for $10 per copy plus post- 
age (we pay postage if payment 
accompanies order). Order 
from Lake Publishing Corp., 
Box 270, Libertyville, Ill. 


That odor you smell 
IS money escaping! 


The odorous fumes coming from your plant are probably costing 
you much more than the good will of your employees and 
neighbors. For these odors often represent a wasted asset .. . 

a missed opportunity to lower your costs... through conversion 
of fumes to BTU’s for return to your ovens, use in other 

plant processes, or heating plant make-up air. 


Thousands of installations . . . on ovens and dryers for wire 
enameling, paint baking, metal decorating, paper printing and 
impregnating, organic coating and curing, and many other purposes 
. .. have proven the economy and feasibility of using objectionable 
oven exhaust vapors as money-saving fuels through Catalytic 
Combustion. In this proven process, all-metal catalysts and catalytic 
systems oxidize these gases by low temperature, flameless combustion 
. .. to give you usable energy and an odorless and colorless 
discharge. Incidental benefits often include reduced fire hazards, 
simplified cleaning maintenance, healthier working conditions 
... and better community relations. 


For more details on the economies possible write Dept. A 
for this brochure. Or, give us a few facts on your oven 
exhaust problem so we can make specific suggestions . . . to 
you, or your equipment bualder. 


CATALYTIC COMBUSTION coRPorRATION 


4725 Fourteenth Street + Detroit 8, Michigan 
A SUBSIDIARY OF UNIVERSAL OIL PRODUCTS COMPANY 
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Copper Foil Tape Simplifies Printed Circutt 
Model Making for Microwave Components 


A pressure-sensitive copper foil tape 
is being used by Sylvania Electronic 
Systems, Division of Sylvania Electric 
Products, Inc., Waltham, Mass., for 
the development of breadboard 
models for printed circuit microwave 


devices. 

According to Robert A. Jordan of 
the R. F. Development Department 
at Sylvania, who has designed a num- 


ber of components using this method, 
the reproduction method is relatively 
simple. He reports that for some time 
many engineers have been interested 
in the advantages of strip transmission 
line over waveguide and coaxial com- 
ponents. Advantages claimed include 
size and weight savings as well as 
lower production costs — which to- 
gether have encouraged more and 


ing. 


Figure 1, left, ring hybrid before etching; right, ring hybrid after etch- 


Figure 2 left, delay line; upper right, power divider; lower right, direc- 
tional coupler. 
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more strip transmission line use in 
the last few years. New materials and 
techniques now have made possible 
many advances in strip transmission 
line devices. New dielectrics along 
with copper and aluminum pressure- 
sensitive tape have given the field ever 
increasing flexibility. 
Jordan states that 
printed circuits can be readily etched 


conventional 


on pressure-sensitive copper foil tape 
bonded to any base material. In the 
event of error, any part of the circuit 
can be removed or changed by simply 
peeling it off and resticking it in the 
desired place. Many standard sizes 
and shapes can be pre-etched and 
circuits put together in a building 
block fashion. 

At Sylvania many microwave com- 
ponents have been hand cut or photo 
etched on dielectric base sheets clad 
with the copper foil tape. The follow- 
ing components have been manufac- 
tured using this method: 

Power Dividers 
Directional Couplers 
Ring Hybrid 

Filters 

Parametric Amplifiers 
Delay Lines 

Phase Shifters 

D-C Isolators 

Mixers 

The silicone adhesive on the tape 
reportedly withstands the acids used 
in all commercial printed circuit 
work. Therefore, with a little care, 
photographic methods can be used to 
print and etch circuits from copper 
foil tape applied to the dielectric base. 
In the Sylvania operation this has 
proven many times to speed up the 
making of engineering models and 
to save the cost of machining copper 
clad dielectric to fit.a given package. 
If a circuit should not meet either 
electrical or mechanical tolerances it 
can be removed and replaced with a 
new sheet of copper foil tape, correc- 
tions made, and re-etched over and 
over as many times as needed. The 
tape used is Permacel EE 3990 made 
by Permacel, New Brunswick, N.J. 


EVEN AT HIGH HUMIDITIES, 
MYLAR® GIVES CAPACITORS 
LONG-LASTING STABILITY! 


Mylar* polyester films resist the three 
main causes of capacitor failure—humid- 
ity, high temperatures and voltage stress. 
‘‘Mylar’’ has 35 times the moisture resist- 
ance of rag paper and can’t dry out _ 
because it contains no plasticizer. _. 
Because ‘‘Mylar’’ is so stable, capaci- 
tors retain high electrical characteristics — 
..last longer...offer the highest reliabil- 
- ty. And you get these benefits in capaci- - 
tors insulated with “Mylar” at a cost 
comparable to the lowest-priced capaci- 
tor types. Motors benefit from “Mylar”, 
too. Run service: -free 50 to 100% longer. 
Ina wide variety of electrical applica- 
tions, ‘Mylar’ can improve performance, 
lower costs. Here are some more reasons: — 
dielectric. strength of 4,000 v/mil t : 
thermal stability from =60C. to over 
_ 150°C «resistance to chemicals, aging, — 
abrasion and tearing. Best of all, youcan — 
use less, often pay less.. .because you get : 
all these advantages in thinner gauges. _ 
Evaluate ‘‘Mylar’’ for your product. 
Write for free booklet (SC) detailing prop- 
erties and applications. Du Pont Co., Film 
Department, Wilmington 98, Delaware. 


GUPOND 


REG. Us. PAT. OFF 
BETTER THINGS FOR BETTER LIVING *"' Mylar” is Du Pont’s registered 
... THROUGH CHEMISTRY trademark for its polyester film, Oey 

Du Pont makes ‘Mylar.’ 
FASTM D-149. 


DU PONT 


MYLAR’ 


POLYESTER FILM 


SEE US AT WESCON ® BOOTH 4330-32 
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This 24” diameter coil wound with 18 pounds of #.064x.130CCHEP rectangular magnet 
wire, is entirely self-supporting because it's made of Anaconda’s new cement-coated 
epoxy magnet wire. The outstanding bond strength of this wire is stable at high 

temperatures, too, so coils can be removed from the oven and handled while still 


hot without danger of deforming. 


new CEMENT COATED EPOXY 
magnet wire makes possible 
coils that hold their 


shape without support, 
hot (200 C) or cold 


The secret’s in the bond strength. Anaconda’s new 
130 C (Class B) cement-coated epoxy magnet 
wire forms a bond so strong that the coil is com- 
pletely self-supporting. 

No ties or braces are needed at any temperature 
up to 200 C. In fact, it can be removed from the 
oven at 200 C and dipped in encapsulating mate- 
rials without losing its shape. Both ways you save 
on production costs. 

The unique Anaconda epoxy cement coating 
softens just enough to bond each wire firmly to 
adjacent wires. The higher the temperature (to 
200 C) the stronger the bond. It’s a contact bond 
with minimum flow. 

And the inherent dielectric properties and lim- 
ited flow of the epoxy cement actually contribute 
to the electric strength of windings. Thus you can 
use cement-coated epoxy wire with little or no in- 
crease in overall diameter of the wire. 

More advantages: Anaconda cement-coated 
epoxy magnet wire won't hydrolize in enclosed sys- 
tems; it’s completely compatible with standard 
transformer oils, varnishes, insulation and encapsu- 
lating materials; it’s available in all sizes of round, 
square and rectangular, in spools, reels, pails or drums. 

For more information about Anaconda cement- 
coated epoxy magnet wire, contact Anaconda Wire 
and Cable Company, 25 Broadway, New York 4, 
New York, Department EFL-1-I. 


ASK THE MAN FROM 


ANACONDA 


FOR CEMENT-COATED EPOXY MAGNET WIRE 
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Molded Polyester-Glass Permits New Insulation 


Performance Standards in Switchgear and Controllers 


By J. A. Marks, Application Engineer, Switchgear Department, Allis-Chalmers Mfg. Co., Milwaukee. All photos courtesy 


Allis-Chalmers. 


Note 


Insulation, the principal factor in 
switchgear and motor control reli- 
ability, has reached the present high 
_ standard of performance through the 
use of molded plastics. Development 
of glass-base polyester plastic presents 
a new concept in electrical standards 
of insulation and methods of fabrica- 
tion. 


Introduction 


The trend in metal-clad switchgear 
and motor controllers is toward 
higher interrupting capacities and 
continuous-current ratings to meet the 
increased demand for concentrated 
electric power in limited cubicle sizes. 
Extremely important to the overall 
functioning of metal-clad switchgear 
are the insulation materials. 


Most difficult insulation problems 
in switchgear exist in the area of pri- 
mary disconnects and bus_ joints. 
Since the main bus in switchgear runs 
at right angles to the direction of the 
circuit breaker drawout, a problem 
exists in transposing from the breaker 
primary disconnects to the main bus. 
Figure 1 illustrates this point. Use of 
molded polyester-glass results in both 
simplicity and economy in this area 


Table I—-Polyester-Glass and Phenolic Property Comparisons 


Property 


Polyester-Glass 


Phenolics 


Relative Insulating Property Comparisons (%) 


Arc Resistance 
Impact Strength 
Dielectric Strength 


Dielectric Strength (after heat application) 
Dielectric Strength (after immersion in water for 24 hours) 
ene ee errr errr reer eer rrrrrrreree eer reer EEE 


Additional Comparisons 


2000-25000 
500-600 
150 

200 

600 


Water Absorption (percent in 24 hours) 
Water Absorption After Heat (conditioned for 200 hrs at 


150 degrees) 
Power factor (at one megacycle) 
Power Factor (at 60 cycles) 
Acid Resistance 
Alkali Resistance 


sll 

LS 
2.0 
Good 


Good 
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Figure 1, rear view, 4.16-kv metal-clad switchgear showing installation 
of glass-polyester bus supports. Note wound-type current transformers on 


load side. 


Figure 2, extensive use of glass-polyester insulation in both molded and 
flat sheet form in switchgear cubicles is shown by various structural 
forms and molded shapes. 


Figure 3, primary disconnects of experimental horizontal drawout 5-ky 
switchgear. 
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while increasing reliability and pro- 
tection. 

Similar requirements had to be met 
in the design of a new 2000 to 5000- 
volt motor controller. The specifica- 
tions for this development project 
called for a contactor with an inter- 
rupting rating of 50,000 kva that 
could be packaged in one-half the 
space required by existing designs. 

This controller is the first to in- 
corporate polyester-glass insulation 
with an alumina additive that gives it 
both flame retardance (self-extin- 
guishing) and outstanding carbon 
tracking resistance. The insulation is 
used throughout the controller and 
contactor wherever there is contact 
with current carrying parts. Because 
of the new insulation’s superior insu- 
lating characteristics, controller sizes 
and weights are greatly reduced and 
equipment life is extended. 

What qualities are needed to do 
this job? Characteristics must be such 
that the insulation can safely meet the 
demands imposed upon it in opera- 
tion. Some important qualities that 
the insulation must have include: 
1) flame retardance, 2) low moisture 
absorption and good dimensional 
stability, 3) low time-temperature de- 
terioration rate, 4) resistance to arc 
tracking and carbon tracking, and 5) 
impact resistance. 

For molded parts, polyester-glass is 
outstanding in all the above electrical 
and mechanical properties. In addi- 
tion, its moldability or ability to 
achieve strength with low weight, low 
post-mold shrinkage for close dimen- 
sional tolerances, faster cure for high- 
er production rates, and ability to 
produce strong, “deep draw” parts 
make it ideal for application as elec- 
trical insulation. The comparative 
qualities of phenolic materials and 
polyester glass are outlined in table 1. 


Molded Insulation Design Detailed 


The characteristics in table 1 are 
obtained from a molded insulation 
made by mixing glass fibers, liquid 
polyester resins, additives (which 
are usually fine inorganic powders), 
pigments, and catalysts which convert 
the liquid resins into hard, thermoset- 
ting plastics. Under heat and pressure, 
the mixture hardens (cures) to forma 


strong insulating material. By the use 
of molds a variety of shapes to fit 
various needs is obtained. Structural 
shapes are easily obtained from flat 
stock that is sawed, drilled, punched, 
or preformed into channels or angle 
stock. Samples of both molded and 
structural shapes are shown in fig- 
ure 2. 

For switchgear, a base molding was 
designed to -house and support the 
stationary disconnect stud, a3 shown 
by transparent moldings in figures 3 
and 4. Two base molding designs were 
used for the three phases on the bus 
side while a “single-barrel” design 
was used for the center phase, and 
all three phases utilize a ‘“double- 
barrel” design and are identical ex- 
cept that one is inverted. 

Other molded parts used for switch- 
gear include the primary stud support 
for 4.16-kv circuit breakers. The three 
moldings used for each breaker elim- 
inate the use of grounded materials 
in this high current area. Molded 
parts are also used to mount the sec- 
ondary disconnect contacts, which are 
attached to the stationary cubicle. In 
addition, the post-type bus isolators 
and the stand-off insulators are 
molded around proper tapped metal 
connectors. 

In controller construction, molded 
parts are applied as supports for the 
power fuses, primary contact supports, 
and cubicle-mounted primary discon- 
nects. Figure 5 shows the primary 
contact support mounted on the draw- 
out element. 

The molding held by the model in 
figure 6 performs five separate func- 
tions—1) it is an insulator; 2) it sup- 
ports the load cables; 3) it serves as 
a shutter support; 4) it mechanically 
mounts the stabs for primary discon- 
nects; and 5) it contains inter-phase 
barriers. This molding made a plug- 
in feature possible in a 32-inch depth. 

In the fuse area, these moldings 
provide a barrier between the fuses 
and the arc chutes, mechanically 
mount the fuse clips, electrically iso- 
late one phase from the next, and 
provide adequate creepage in just 114 
inches of height. Figure 6 shows just 
how essential these moldings were in 
limiting the controller height to 45 


inches. 


Figure 4, molding designed to house and support the stationary discon- 


nect stud, as shown by transparent moldings. 


Figure 5, type 456 air break contactor—closeup of line side molding and 


stationary contacts. 


Application of Flat Sheet Stock 
Insulation Described 


Flat sheet stock inculation is used 
in a variety of ways, both as inter- 
compartment barriers and as_pre- 
formed structural shapes. Inter-unit 
phase barriers provide the most com- 
mon application for the flat sheet 
while the punched sheet is used to sep- 
metal-enclosed 


arate bus runs in 


housings such as load break switches 
and low voltage switchgear. 
Structural shapes are also used to 
support bus small thermal 
breakers, metering equipment, and 
the like. The angle-formed structural 
shape is finding greater application as 
paper base phenolic insulations are re- 
placed. Channel stock can effectively 
provide the proper insulation and 


added strength when used as a cover 


runs, 
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Figure 6, mo 


lding held by model acts as an insul 


ee 


ator, supports load 


cables, serves as shutter support, mounts stabs for primary disconnects, 
and contains inter-phase barriers. 


Figure 7, two-piece bus insulation joint—molded base and cap are locked 


together with 
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nylon pin. 
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over steel support structures. Poly- . 


ester-glass is also made into a solid 


{ 


square rod shape for push rod appli- 
cations such as for remote operations | 
of shutter blades, switches, and doors. | 


This form is presently used to raise 
and lower the shutter bars which 
cover the primary disconnect open- 
ings in metal-clad switchgear and in 
drawout load break switch cubicles. 

Flat sheet insulation was applied 
to the controller by using the new 
track resistant, flame retardant glass 
polyester in the form of inter-phase 
barriers and as structural angle-forms. 
Shrouds and side sheets were also 
made of sheet insulation. Flat sheet 
parts, molded (laminated construe- 
tion) angles, as well as premix molded 
parts are shown in figure 6. 

This insulation contains a chemical 
mechanism that increases its carbon 
tracking resistance up to 1000 times 
that of phenolic materials. Cubicle 
mounted shutters are made of poly- 
ester-glass with holes punched to allow 
insertion of the primary disconnects. 
When the carriage is racked to the 
disconnect position, positive action of 
the shutter completely isolates pri- 
mary live contacts. 

Convenience of operation is the ini- 
tial benefit derived from the progres- 
sive change to molded polyester-glass. 
The molded base and close fitting cap, 
shown in figure 7, are locked together 
by a removable nylon pin. This articu- 
late base and cap system presents a 
two-piece bus insulation joint that is 
clearly understood by maintenance 
personnel and leads to operator peace 
of mind. 

Interchangeability of parts is the 
natural result of using premix molded 
glass-polyester in precision matched- 
metal molds. This is comparable to 
the precision of die-cast aluminum or 
zinc parts compared to sand-cast 
parts. In addition, polyester-glass is 
lightweight, clean, and easy to store 
and all parts are re-usable after every 
disassembly. 

Factory quality maintenance is 
consistently attained in the field by 
operators who understand the simpler 
fabricating material. They make 
fewer errors, and do their work in 
less time. The added reliability of 
polyester-glass insulation is a distinct 
advantage to users who are unable to 


nspect primary bus insulation as 
ten as they would like. Increased 
srotection in the area of primary dis- 
connects and bus joints is inherent 
vith the use of molded insulation. 
High impulse strength is achieved in 
1 minimum of space. 

Greater economy is realized for sev- 
eral reasons. For instance, cost of 
maintenance is reduced because of the 
simple construction; both installation 
and inspection are easily accom- 
plished and all parts are re-usable. 


PERCENT WATER ABSORPTION MAXIMUM OPERATING TEMPERATURE 


05 a “woe -200C 


ARC RESISTANCE — SECONDS FLAME RETARDANCE INDEX 


Operating Experience Proves 250 500 
Reliability 2 : | 
IMPACT RESISTANCE — [ZOD 
Maximum reliability results from | A PHENOLIC GRADE XXFR 
ee ee oo B GLASS POLYESTER GRADE GPO 
these superior insulation qualities. ‘ C GENERAL PURPOSE — 
For example, water absorption rate is s PHENOLIC MOLDING MATERIAL 


an important consideration inasmuch 
as high humidity cannot be avoided 


i) 5 uu 
at installations in many areas. Years : precy ies pie Sees race 
of operating experience have shown Figure 8, characteristics of polyester-glass insulation are compared to 
that when the absorption of moisture phenolic materials commonly used for switchgear insulation. 


is held below approximately one per- 
cent, as measured by the ASTM 24- 
hour test, the reliability of the mate- 
rial is not noticeably impaired. Typ- 
ical rates, as shown in figure 8, are 
one percent for phenolic compounds 
and one-half of one percent for poly- 
esters. 

Another measure of reliability and/ 
or security is the high flame retard- 
ance that is provided. Because switch- 
gear and all electrical equipment must 
be designed to avoid the possibility of 
fire, flame-retardant materials are 
utilized to limit fire damage in the 
event a fire should break out. Poly- 
ester-glass containing the alumina 
additive or made with a chlorinated 
resin are flame retardant; that is, they 
will extinguish their flame when the 
source of the flame is removed. Again, 
reference to figure 2 will show the 
relatively high flame retardance 
maintained by the polyester-glass in- 
sulation. 

High impact strength is also a plus 
feature of molded polyester-glass in- 
sulation. Parts of an electrical assem- 
bly are sometimes subjected to severe 
shock forces caused by heavy cur- 
rents flowing in conductors during a 
short circuit. All of the supporting in- ee 
sulation parts must withstand these Figure 9, porcelain insulator 
forces without mechanical damage. sulator merely bounces. 


Pa 


shatters when dropped; polyester-glass in- 
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Polyester-glass materials exhibit an 
impact strength of from 2 to 6 ft lbs 
for molded parts and 8 to 10 ft lbs for 
laminates. Porcelain impact resistance 
is approximately 1/ ft lb. In addition, 
under thermal cycling porcelain will 
chip or spall while polyester-glass will 
not. The use of polyester-glass also 
minimizes the risk of damage from 
shipping abuse. The customer is as- 
sured of an impact strength five to 
six times as great as comparable 


phenolic insulation. 

Figure 9 illustrates the high impact 
strength of the polyester-giass as com- 
pared to porcelain. This stroboscopic 
photograph was taken just after two 
insulators, one of porcelain and one 
of polyester-glass, had been dropped. 
Note that the porcelain insulator shat- 
tered into many fragments, while the 
polyester-glass simply bounced. 

Exceptional carbon tracking resist- 
ance keeps tracking to a minimum. 


Figure 10, post-type glass-polyester insulators used on low voliage switch- 
gear as bus isolators and for phase-to-phase separation. 


Figure 11, corner section of 4500-amp, 600-volt bus duct used to connect 
an outdoor transformer to a load center substation serving station auxil- 
tary equipment. All post-type insulators are glass-polyester. 
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The condition of tracking, or forma- 
tion of a conducting carbon path on 
the surface of insulation due to an arc 
traveling across the surface, could be 
caused by excessive dust, moisture, 
high impact shock, etc. The possibil- 
ity of tracking increases with voltage 
and becomes a serious problem at the 
higher voltages. Polyester-glass ex- 
hibits a high arc-tracking resistance, 
as shown by table 1; the relative in- 
sulating value is 20 to 25 times as 
great in comparison with phenolics. 
This again is due to the use of in- 
organic compounds in the insulation. 
In the compound using hydrated 
alumina filler, when subjected to a 
hot arc the filler gives off water which 
in turn decomposes to hydrogen and 
oxygen. The oxygen then combines 
with carbon which may have been 
formed to make carbon monoxide or 
carbon dioxide gas which is readily 
discharged as a free gas. Thus, the 
alumina serves as a carbon removal 
mechanism. 

Because the permissible operating 
temperature of inorganic base mate- 
rials is higher, the life expectancy of 
polyester-glass material can be ex- 
pected to be greater than phenolics at 
the same operating temperatures. The 
increase in life is approximately 25 
percent. Dielectric strength is twice 
as good after heat application to both 
phenolics and polyester-glass. Greater 
life of a material represents dollar 
savings in investment over a period 
of time. 


The modern, functional (both flat 
sheet and molded) design of poly- 
ester-glass insulation takes full advan- 
tage of its superior qualities, and the 
end result is that larger blocks of 
power can be handled in a more lim- 
ited cubicle size. 


Of course, reliability and maximum 
protection provided with molded 
plastic insulation even under the most 
severe operating conditions are ex- 
tremely important. In addition, how- 
ever, extra operational features in- 
herent in the system have been made 
to simplify installation, increase ease 
of operation, lengthen the life of the 
equipment, and increase operator 
safety. These features are helping to 
bring about a new concept in elec- 
trical standards of insulation. 


LOWER PRODUCTION COSTS START HERE 


... With Spaulding Value Analysis Engineers putting their 
heads together over your product 


Spaulding interprets the Value Analysis 
Process as ‘‘a scientific method of accom- 
plishing a function at the lowest possible 
cost.”’ 


That’s why Spaulding maintains specially 
trained Value Analysis Engineers on its sales 
staff who evaluate a customer’s product, then 
decide how it can be made better, easier, and 
at a lower cost through the use of a Spaulding 
material processed by Spaulding’s own Fab- 
ricating Department. 


These men save Spaulding’s customers thou- 
sands of dollars annually. Why not let them 
put their heads together for you? 


The Unique Characteristics of these Spaulding Materials and Services 
Hold Important Advantages for your product. 

Spaulding Vulcanized Fibre: Hard, dense, extremely wear-resistant. 
One of the best arc-resistant, electrical and heat insulators known to 
industry. 

Spauldite: Industrial plastic laminates. 

Spauldo: A 100% tag paper electrical insulation used as motor slot 
insulation. 

Spaulding T: A very high grade fibre board. Also known as Press- 
board, Transformer Board and Fuller Board. 

Spaulding Armite: An improved thin vulcanized fibre insulation (fish 
paper ). 

Spaulding Fibre Board: Made by the wet process from selected fibrous 
materials in various grades, including resin boards. 

Fabrication Facilities: Undivided responsibility from manufacturer 
to finished part, with the most complete fabricating facilities in the 
industry. 


SPAULDING FIBRE COMPANY, INC. 


332 WHEELER STREET, TONAWANDA, NEW YORK 
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HIGH VOLTAGE 


SCHERING 
BRIDGE 


measure 
dissipation 
factor and 
capacitance 
of 
electrical 
insulating 
materials 


Schering Bridges are used 
to measure power factor and capaci- 
tance of electrical insulating materials 
while subjected to high voltage stress. 
From these measured values and the 
physical dimensions of the sample 
and test electrodes, dielectric constant, 
loss factor and other values may be 
calculated. Units are self-contained 
and easy to operate and service. Avail- 
able as a General Purpose Bridge and 
also as a Cable Test Bridge. 


DISSIPATION External checking standard 
FACTOR and in Schering Bridge opera- 
CAPACITANCE tion. Usable up to 10KV. 

Consists of vacuum air ca- 


STANDARD 

% pacitor with guard ring with 
a nominal capacitance of 
100 yyuf; 3 metal film re- 
sistors of nominal values of 
3.3K, 33K and 300K, which 
can be selectively switched 
in series with the vacuum 
capacitor. Capacitor can 
also be used without series 
resistance. 


Write for complete 
technical details... 


Industrial 


Industrial 


89 Commerce Road, Cedar Grove. Essex County. WN. J. 
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Industry News 


George Spencer Inc., Minneapolis, 
Minn., has been appointed a distrib- 
utor by Corning Electronic Compon- 
ents, Bradford, Pa. 

Ceramics International Corp., Mah- 
wah, N. J., has appointed two East 
Coast representatives: Melville Grant 
Associates, Needham, Mass., for the 
New England states, and William 
Mills, Madison, N. J., for the New 
Jersey and metropolitan New York 
territory. 

Andrew Gilchrist Ltd., St. Laurent, 
Que., Canada, has been named author- 
ized sales representative for The Mac- 
allen Co. Inc., Newmarket, N. H. 

The Zippertubing Co., Los Angeles, 
has appointed Valley Electronics, 
Towson, Md., a distributor in Mary- 
land, Washington, and Virginia. 

New sales representatives appointed 
by Times Wire & Cable, division of 
International Silver Co., Wallingford, 
Conn., include: W. R. Griffin Co., 
Springhouse, Pa.; Inland Associates, 
Mission, Kan.; Perrott Associates, 
Orlando, Fla.; H. G. Pretat & Co., 
Chicago; Southeastern Sales Co., 
Winston-Salem, N.C.; Tec-Sel, Hunts- 
ville, Ala.; J-H Electronic Sales Co., 
Towson, Md.; George Davis Sales 
Co., Los Angeles; and Leroy Beier, 
Chicago. 

American Micro 
Phoenix, Ariz., was recently formed 


Devices Inc., 
to manufacture silicon semi-conductor 
devices for the military and com- 
electronics 


mercial computer and 


market. 

The Cinema Div. (Burbank, Calif.) 
of the Aerovox Corp. has been merged 
into the Hi-Q Div. Former Cinema 
general manager Harold Miller is 
now vice president of plant operations 
for Hi-Q. 

The Silicone Products Dept., Gen- 
eral Electric Co., has moved its Mich- 
igan sales office from Detroit to Oak 
Park. New distributors for G-E RTV 
silicones are: Electrical Specialty Co., 
San Francisco, Calif.; Federal Insu- 
lation Co., Chicago; Insulation and 
Copper Sales, Detroit, Mich.; Smooth- 
On Manufacturing Co., Jersey City, 
N.J.; and Punt Inc., Floral Park, NY. 


Lukko Sales Corp., Chicago elec- 
tronic distributor, has been reorgan- 
ized and is under new management. 
Sanford Levey is president, S. Robert 
Berk is vice president, and Sol W. 
Berk is chairman of the board. 

The board of directors of Loral 
Electronics Corp., New York City, 
has approved acquisition of American 
Beryllium Co. Inc. and its subsidiary 
operations, United States Beryllium 
Corp. and Visioneering Co. (U.S. 
Beryllium Corp. of Colorado, a mining 
company, is not involved in the deal.) 
Also, plans for the acquisition of 
Accurate Specialties Co. by Loral 
have been terminated by mutual 
agreement. 

Beauchaine & Sons Inc., Lakeport, 
N.H., continues to manufacture and 
sell electronic service tools formerly 
made for and sold under the CBS 
trademark. 

Technology Associates, Santa Mon- 
ica, Calif., manufacturers represent- 
ative specializing in RF, microwave, 
and instrumentation, has been pur- 
chased by Mel Marcus and Dave 
Smith, formerly with Hamilton Elec- 
tro Sales. 

The Ashtabula, Ohio, research and 
testing laboratories of the Molded 
Fiber Glass Companies are now avail- 
able without charge to aid customers 
in materials selection, product design, 
and quality control. 

The Connecticut Hard Rubber Co., 
New Haven, Conn., has appointed 
Prehler Electrical Insulation Co., Chi- 
cago, as distributor for its silicone 
rubber insulating tapes. 

New West Coast sales representa- 
tive for ceramic-to-metal products 
produced by Ceramics International 
Corp., Mahwah, N.J., is the J. W. 
Marsh Co., Los Angeles. 

Canadian Allis-Chalmers has trans- 
ferred all electrical production from 
St. Thomas, Ontario to Lachine, 
Quebec. 

F. J. Stokes Corp., Philadelphia, 
has appointed Walsh Associates, 
Seattle, to handle sales of its plastics 
production equipment in Washington, 
Oregon, and Alaska. 


Cables insulated and jacketed with BAKELITE vinyl link the IBM 1401 Data Processing 
System with auxiliary equipment. These cables, which permit flexibility of operation, 
are manufactured by Brand-Rex Division of American Enka Corp., Concord Mass. 


Here's why IBM uses 


VINYL INSULATED-JACKETED CABLE 


Every component of the IBM 1401 Data Processing System 
is designed to operate at peak efficiency. For example, carry- 
ing the signals between this electronic processing unit and 
separately housed auxiliary equipment are multiconductor 
interconnecting cables insulated and jacketed with quality 
BAKELITE viny]. A distinguished record of reliable cable per- 
formance has led IBM to use vinyl as protection for these 
complex cable assemblies. 

Along with the important advantage of flame resistance, 
BaKELITE vinyl offers outstanding toughness, resistance to 
abrasion, aging, deformation, moisture and chemicals... 
plus excellent electrical properties. These properties, pre- 


requisites for long-term, dependable service, also recommend 
BAKELITE vinyl as insulation and jacketing for appliance 
wiring, flexible cords, hookup wire and instrument wire. 

For full information on how quality BAKELITE viny] insula- 
tion and jacketing will increase the efficiency, performance 
and reliability of your product, write Dept. JX-75H, Union 
Carbide Plastics Company, Division of Union Carbide Cor- 
poration, 270 Park Avenue, New 
York 17, New York. In Canada: 
Union Carbide Canada Limited, 
Toronto 12. 


The terms BAKELITE and UNION CARBIDE are registered trade marks of Union Carbide Corporation. 


Print Ins. 20 on Reader Service Card 


Insulation, August, 1961 39 


AIEE Names Two ‘Fellows’ 
For Work in Insulation 

Among 17 members of the Ameri- 
can Institute of Electrical Engineers 
recently elevated to the grade of Fel- 
low were two who were honored for 
their contributions in the field of in- 
sulation. They are: Harrison R. Arm- 
strong, Detroit Edison Co., Detroit, 
Mich., “for contributions to insulation 
coordination and transient over-volt- 
age protection”; and Earl S. Condon, 
Earl S. Condon Co., Los Angeles, 
Calif., “for contributions to power in- 
sulator improvements and _ protective 
and distribution equipment for air- 
craft.” 
NEMA Insulating Materials Division 
Re-Elects Officers, Plans Luncheon 

The Insulating Materials Division, 
National Electrical Manufacturers As- 
sociation, has re-elected the following 
officers: E. R. Perry, National Vul- 
canized Fibre Co., chairman; D. J. 
O’Conor Jr., Formica Corp, vice 
chairman; and R. L. Westbee, Minne- 
sota Mining and Manufacturing Co., 
vice chairman. L. N. Smith, New Jer- 
sey Wood Finishing Co., was elected 
to the board to represent the Flexible 
Electrical Insulation Section. 


The Division has also announced 
plans to sponsor a luncheon at the 
fourth Electrical Insulation Confer- 
ence at the Shoreham Hotel, Washing- 
ton, D.C., February 20, 1962. 
Interesting Papers Scheduled for 
WESCON Technical Program 

Among some of the many papers 
scheduled to be presented at the tech- 
nical program of the Western Elec- 
tronic Show and Convention in the 
Cow Palace, San Francisco, on August 
22-25, are the following: Engineering 
Problems in Establishing a Thin Film 
Circuit Manufacturing Capability, by 
J. C. Gioia, Light Military Electron- 
ics Dept., General Electric Co.; Re- 
dundancy and the Detection of First 
Failures, by D. C. James and A. H. 
Kent, The Martin Co.; Use of the 
Weibull Distribution Function in the 
Analysis of Multi-variate Life Test 
Results, by A. A. Procassini and A. 
Romano, Motorola Inc.; KEWB—A 
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Association News 


Radiation Burst Test Facility, by 
W. M. Haussler, Atomics Interna- 
tional; Thermal Characteristics and 
Time-Temperature Studies of Minia- 
ture Electrical Connectors, by C. Dean 
Stephenson, Amphenol-Borg — Elec- 
tronics Corp.; and Transient Radia- 
tion Effects in Capacitors and Dielec- 
tric Materials, by H. W. Wicklein and 
R. H. Dickhaut, Boeing Airplane Co. 


Larsen Heads EASA 


George Larsen, 
Larsen - Hogue 
Electric Co., has 
been installed as 
international 
president of the 
Electrical Appara- 
tus Service As- 
sociation Inc., 
succeeding J. Arthur 


Turners x. 


Also installed as national officers for 
the 1961-1962 term, were: Vice-pres- 
ident Ben J. Horton, The Atkinson 
Armature Works; Secretary, Thomas 
M. Paul, Paul Electric Co.; and Treas- 
urer (re-elected), Alex A. Shovan, In- 
dustrial Electric Service. 
SPI Tells Plastics Standards 
Story in ASA Conference, Oct. 10-12 
On Wednesday morning, October 
ll, the story of plastics standards 
work will be told under the sponsor- 
ship of The Society of the Plastics 
Industry at the American Standards 
Association’s 12th National Confer- 
ence on Standards, scheduled for 
Houston, Texas, October 10-12, 1961. 
Papers to be presented there will ex- 
plain: Who Writes Plastics Stand- 
ards; How These Plastics Standards 
Serve U. S. Industry . . . and The 
U. S. Government; and International 
Standards for Plastics. Following, on 
the same morning, a session will be 
held on the state of the art of stand- 
ardization affecting shipping and 
transportation. 


New SPI Prepreg Division Officers 


John L. Stief, Coast Manufactur- 
ing & Supply Co., and H. J. Ried, 
Standard Insulation Co., have been 
elected chairman and vice chairman, 
respectively, of the Prepreg Division 


of the Society of the Plastics Industry 
Inc. Stief succeeds Grant Brown, — 
Cordo Chemical Co., first chairman 
and orgé nizer of this Division. 


New EIA Officers 


The Electronic Industries Associa- 
tion has elected L. Berkley Davis, Gen- 
eral Electric Co., president for a sec- 
ond term and re-elected Leslie F. Mu- 
ter treasurer for the 26th year. 

Re-elected senior vice president was 
Robert S. Bell, of the Consumer Prod- 
ucts Division; and as vice presidents 
S. R. Curtis, for the Military Products 
Division; William S. Parsons, for the 
Parts Division; and Ben Adler, for 
the Industrial Electronics Division. 
George W. Keown, Tung-Sol Electric 
Inc., was elected both vice president 
and chairman of the Tube and Semi- 
conductor Division. 

Chairmen of EJA’s four other prod- 
uct divisions were also 
They are: Consumer Products Divi- 
sion—Edward R. Taylor, Motorola 
Inc.; Military Products Division— 
L. L. Waite, North American Avia- 
tion Inc.; Industrial Electronics Divi- 
sion—C. Russell Cox, Andrew Corp.; 
Parts Division—W. Myron Owen, 
Aerovox Corp. 


re-elected. 


Two»new directors were elected. 
They are: G. B. Mallory, P. R. Mal- 
lory & Co. Inc., for the Parts Division, 
and L. M. Sandwick, Pilot Radio 
Corp., for the Consumer Products 
Division. 

Executive Vice President James D. 
Secrest was re-elected for his 12th 
term, and General Counsel John B. 
Olverson for his third. 

Two new departmental directors 
were elected. W. Gerard Tuttle, Amer- 
ican Bosch Arma Corp., was named 
head of the Industrial Relations De- 
partment, and Thomas P. Collier, Mo- 
torola Overseas Corp., chief of the In- 
ternational Department. Re-elected 
were I’. R. Lack as director of the 
Engineering Department, Frank W. 
Mansfield, Sylvania Electric Products 
Inc., as head of the Marketing Data 
Department, and C. Paul Young, 
Philco Corp., as director of the Mili- 
tary Relations Department. 


W ! 
Epoxy Saturated 
‘VEC-O-TExX’ 


Cross - Reinforced, Non-Woven FIBERGLASS Banding Tape 


See 


AXAXN 


CHECK THESE FEATURES 


HIGHER TENSILE STRENGTH! 
HIGHER TENSILE MODULUS! 
BETTER QUALITY! 

BETTER CONFORMING! 


CONTACT the Distributor Nearest You... 


OKLAHOMA CITY, OKLAHOMA 
BUTTS ELECTRICAL SUPPLY CO. 
101 North Pennsylvania 

Telephone: CE 6-3011 

NEW YORK, NEW YORK 
BROWNELL, INC. 

85 Tenth Avenue 

Telephone: WA 4-6000 
CAMBRIDGE, MASSACHUSETTS 
BROWNELL, INC. OF CAMBRIDGE 
270 Vassar Street 

Telephone: UN 4-7500 

ATLANTA, GEORGIA 
BROWNELL, INC. OF ATLANTA 
690 Murphy Avenue S.W. 
Telephone: PL 5-1681 


TREVARNO, 


NON-WOVEN FABRICS 


ORLANDO, FLORIDA 
BROWNELL, INC. OF ORLANDO 
307 27th Street 

Telephone: GA 4-5634 

SAN FRANCISCO, CALIFORNIA 
ELECTRICAL SPECIALTY CO. 

158 Eleventh Street 

Telephone: HE 1-8450 
SEATTLE, WASHINGTON 
ELECTRICAL SPECIALTY CO. 
2442 First Avenue, South 
Telephone: MU 2-3434 

LOS ANGELES, CALIFORNIA 
ELECTRICAL SPECIALTY CO. 
2820 East 12th Street 

Telephone: AN 9-9511 


DENVER, COLORADO 
ELECTRICAL SPECIALTY CO. 
2026 Arapahoe Street 
Telephone: CH 4-4588 
PHOENIX, ARIZONA 
ELECTRICAL SPECIALTY CO. 
(Os, ong ZEV) 

Telephone: AL 2-2107 
PORTLAND, OREGON 
ELECTRICAL SPECIALTY CO. 
1822 Northwest 25th Avenue 
Telephone: CA 7-3601 

ST. LOUIS, MISSOURI 
F. R. HEARN CO. 

931 Watson Industrial Park 
Telephone: WO 1-6257 
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MINNEAPOLIS, MINNESOTA 
DisA aS GHULTIZaGO: 

801 Southeast 8th Street 
Telephone: FE 9-7701 
CHICAGO, ILLINOIS 
SPECIAL ELECTRIC CO., INC. 
1440 N. Halsted Street 
Telephone: WH 4-106] 
MILWAUKEE, WISCONSIN 
SPEGIAL ELEGTRIG GOs MING: 
3116 West Cherry Street 
Telephone: DI 2-6960 
CLEVELAND, OHIO 

THE R. A. STAFF COMPANY 
1276 West Third Street 
Telephone: MA 1-4063 


FOR ADDITIONAL INFORMATION write to 
COAST MANUFACTURING AND SUPPLY CO. 
P. O. Box 71, Livermore, California 


A Leader in Industrial Glass Fabrics and Finishes 
since 1947 «+ Established 1867 
in Livermore, California, and Seguin, Texas. 
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PECIFY 


EMMCO 


for 10 or 10,000 


@ terminal boards ® stand- 
ard and special terminals 
© fabricated plastic parts 
® engraved or silk screen 
panels © punched parts 
® special plastic assemblies 


One of the industry’s leading sup- 
pliers, Emmco Plastics Corporation can 
produce high-quality fabricated plastic 
parts tailored to your specific electrical 
or electronic application. A complete 
staff of skilled personnel, modern man- 
ufacturing facilities and rigid quality 
control procedures enable Emmco to 
provide fabricated components... in 
quantity, to close tolerances, at low cost. 


FOR MORE INFORMATION on Emmco’s 
capabilities and products, write for 
free descriptive bulletin, Handy Ma- 
terials Guide, and Design Specification 
Sheet. Emmco’s Sales Department can 
also furnish price information or tech- 
nical assistance on a specific applica- 
tion. Send us your prints for prompt 
quotations. 301-2 


PLASTICS CORPORATION 
68 VINE STREET, EVERETT, MASSACHUSETTS 
DUnkirk 9-1660 TWX: Ever-Mass-152 
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Terminal Board for 
Guidance Device Resists 
Heat and 30 G’s 


Terminal board for mounting the 
mica capacitors of the Model 2013J 
Stable Platform, a device vital to 
missile-rocket guidance made by Lear, 
Inc., Grand Rapids, Mich., must be a 
dimensionally stable material, with- 
stand soldering temperatures (450 to 
500°F) without loosening of ter- 
minals, and resist shock, vibration, 
and environmental extremes while 
permitting a lightweight design. 

The board is formed from glass 
cloth bonded with a silicone resin. It 
is manufactured by Silicone Insula- 
tion, Inc., Bronx, N.Y. 

Environmental conditions in this 
application are: —40 to 160°F; 
shocks of 30 G’s for about 11 milli- 
seconds each; complex wave vibration 
for about 20 minutes in each plane as 
follows — 30 to 100 cps: 0.46G?/cps 
and 100 to 2000 cps: 0.015G?/cps. 


All-Aluminum Transformer 


Conceived as a prototype of the 
standard power transformer of the 
future, the 20,000-kva unit shown was 
fabricated with all aluminum electri- 
cal and structural parts for the Alu- 
minum Co. of America by General 
Electric Co. as part of a joint develop- 
ment project. 

The transformer has been installed 
in a substation at the Alcoa plant in 
Massena, N.Y., and is being used 
for voltage step-down from 115,000 
volts to 13,800 and 6,900 volts, serv- 
ing the division’s fabricating opera- 
tions. 

Constructed of aluminum—except 


for the magnetic core, interconnect- 
ing cables, and insulating parts—the 
three-phase, wye-to-delta transformer 
employs an all-welded aluminum 
tank, aluminum core clamps, and 
aluminum radiators. Its winding 
structure incorporates aluminum foil 
in the high side and aluminum wire 
in the low side. 

Better transient voltage character- 
istics, obtained through the use of 
aluminum foil instead of wire for 
high-voltage windings, was cited by 
both companies as the prototype’s 
chief electrical advantage. 

Mechanical advantages said to re- 
sult from optimum use of aluminum 
in power transformers, compared 
with conventional materials, were 
more efficient heat exchange, in- 
creased corrosion resistance, reduced 
maintenance costs, and_ potentially 
lower material and manufacturing 
costs. Eventual savings in transformer 
construction costs are expected be- 
cause the aluminum foil windings can 
be manufactured using highly auto- 
mated techniques. In addition, alumi- 
num’s highly efficient heat transfer 
properties and natural resistance to 
corrosion are expected to permit de- 
sign economies and maintenance sav- 


ings. 


Ceramic Capacitors 
Comparable to 
Paper and Film Units 


A major breakthrough in the de- 
sign and construction of ceramic 
capacitors is said to have resulted in 
a new, rolled ceramic capacitor for 
use in the extremely high capacitance 
range of paper and film dielectric 
units. “Cerol” capacitors reportedly 
feature small physical sizes and supe- 
rior electrical characteristics. They 
are designed for general applications 
filtering, and 
blocking circuits, and for critical ap- 


in bypass-coupling, 


plications in decoupling and _ pulse 
circuits where low series resistance at 
high frequencies together with ex- 
tremely small sizes are required. 
Manufacturer is Hi-Q Div., Aerovox 


Corp., Olean, N.Y. 


Letters to the Editor 


Chicago, Illinois 

“You have done a valuable service 
in bringing together the information 
presented in the June issue, ‘Effects of 
Radiation on Mica.’ 

“I would like to emphasize that a 
vital piece of information is missing 
as you point out in saying . . . ‘in most 
of the studies no attempt was made 
to distinguish the different types of 
mica...’ 

“Although as a group of materials 
the micas are relatively radiation- 
resistant, as compared with the or- 
ganics, it can be expected that 
there would be significant differences 
among the micas. For example, mus- 
covite is less resistant to heat than is 
phlogopite, and resistance to heat is 
very roughly related to resistance to 
nuclear radiation in a comparison 
among various materials. Synthetic 
mica, fluorphlogopite, could be more 
radiation-resistant than the natural 
micas because it could be produced 
with a minimum of impurities which 
could be sources of radiation damage. 

“As you well know, with muscovite 
mica being used in such a large per- 
centage of applications, one could 
assume that the data in your table 
probably applies to muscovite mica 
when no type is indicated. 

“TI continue to find Insulation in- 
teresting and helpful.” 

—R. A. Humphrey, Ceramic Engi- 
neer, Armour Research Foundation of 
Illinois Institute of Technology. 


Sharon, Pennsylvania 

“T would like to add my comments 
on your proposal for more and better 
insulation education. 

“Of course we cannot be opposed 
to more and better education in any 
useful subject. The difficulty is that 
there are so many of these subjects 
that the competition for the time of 
the student and the schools requires 
that most of them have to be left out 
of the formal education of an engi- 
neer. 

“In my opinion, the colleges must 
necessarily concentrate on the basic 
courses which will provide a founda- 


tion for knowledge that the engineer 
will use 15 years and longer after his 
graduation. Non-basic courses, such 
as a course in insulation would surely 
be, have a tendency to be obsolete 
before they are given. 

“There are basic aspects to insula- 
tion, of course, but I feel that they 
are already a part of basic courses 
which are now available to the stu- 
dent electrical engineer, if he has the 
time left after taking even more basic 
courses. Some of these which I feel 
would help an insulation specialist as 
well as engineers entering other fields 
are: 

Functions of a Complex Variable 
Vector Analysis 

Organic Chemistry 

Atomic Physics 

Solid State Physics 


“Our engineering educators, I am 
sure, could make up a better but simi- 
lar list. In addition, there is certainly 
a need for more liberal arts courses. 

“Although I disagree with your 
proposal on education, I wish to say 
that the same enterprise and interest 
in insulation which has led to this 
proposal has also resulted in a very 
fine magazine which I value highly.” 
—J. H. McWhirter, Development En- 
gineer, Power Transformer Depart- 
ment, Westinghouse Electric Corpora- 
tion. 


Inductive Voltage 
Divider Calibration 


The National Bureau of Standards 
has recently improved its services for 
the calibration of inductive voltage 
dividers. With the aid of special ca- 
pacitance bridges, extremely accu- 
rate calibrations are given for this 
type of device. Inductive voltage 
dividers can be calibrated at NBS by 
comparison with the standard. The 
comparison method is simple and 
should find widespread application in 
many other standardizing labora- 


tories. 


MEASUREMENTS 
5000 T ohms 


Designed for high accuracy resistance meas- 
urements, these Richard Jahre instruments 
cover the range 2 Megohms to 5000 Teraohms 
(5 x 10'* ohms) at potentials up to 1000 volts. 
A single electrometer tube insures maximum 
stability; leakage is eliminated by guard-ring 
technique; and accuracy is exceptionally high, 
due to the use of two large hand-calibrated 
meters for the measurement of test voltage 
and insulation resistance. 


. APPLICATIONS 
Testing: 


@ Insulation of components, capacitors, transformers, 
cables, wires, etc. 

@ Insulating materials such as 
ceramics, oils and varnishes. 

@ Purity of liquids 

Determining: 

e@ Voltage coefficient of 
materials and 
components. 

@ Temperature 
coefficients. 

e@ Surface conditions. 

@ Leakage resistance of 
capacitors. 

@ Surface resistance of 
printed circuits. 

@ Moisture content of 
insulating materials. 


plastics, glass, 


Special sample holders are available for measuring 
the insulation resistance, dielectric constant, and 
dissipation factor of materials in sheet form, as 
liquids, or as wire insulation. 


WRITE FOR ADDITIONAL INFORMATION 


ROHDE & 
SCHWARZ 


111 Lexington Ave., Passaic, N. J. 
PRescott 3-8010 
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John E. McBrian has joined Mosler 
Research Products Inc., Danbury, 
Conn., as engineering manager. 

James M. Jans, General Chemical 
Div., Allied Chemical Corp., Camden, 
N.J., has been promoted to chief en- 
gineer. Four newly created positions 
will be filled by: Robert G. Bier- 
bower, manager of engineering ad- 
ministration, John L. Ciba, manager 
of design engineering, Charles W. 
Gaylord, manager of process engi- 
neering, and James Jaffe, manager of 
process engineering. 

R. J. Westcott has been appointed 
plant engineer at Anaconda Wire & 
Cable Co., Hastings-on-Hudson, N.Y., 
and R. E. Mcllvane has been pro- 
moted to manager, Communications 
Products Div. 


R.E. Mcllvane 


D. Hodowanetz 


David Hodowanetz has been named 
sales manager of the insulating ma- 
terials section, Micarta Div., Westing- 
house Electric Corp., Hampton, S.C. 
He succeeds J. G. Wynn, who has be- 
come manager of the liquid insulating 
materials plant in Manor, Pa. 

Loral Electronics Corp., New York 
City, has appointed Dr. Lawrence F. 
Jones as staff scientist. 

At Toledo, Ohio, Johns-Manville 
has appointed Edward J. Bodette as 
staff manager, electrical and indus- 
trial yarns, and Charles F. Briggs as 
sales representative in the Atlanta, 
Ga. territory of Johns-Manville Sales 
Corp. 

James J. Clerkin, Jr. has been 
elected president of General ‘Tele- 
phone & Electronics International 
Inc., New York City, a subsidiary of 
General Telephone & Electronics 
Corp. He succeeds Gene K. Beare, 
who was recently elected president of 
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People in the News 


Sylvania Electric Products Inc., an- 
other GT&E subsidiary. Melbourne J. 
Myers has been appointed manager 
of the USD-7 program for develop- 
ment and design of airborne elec- 
tronic equipment at the Mountain 
View operations of Sylvania. At Need- 
ham, Mass., Martin Cooperstein has 
been named manager of the program- 
ming and analysis laboratory, and 
Edward W. Jervis Jr. has been made 
manager of the Mobile Digital Com- 
puter program office of the Data Sys- 
tems Operations. George E. O'Rourke 
Jr. has been appointed manager of the 
systems research department and Dr. 
Harold Raemer has been named 
physics specialist at the Applied Re- 
search Laboratory in Waltham, Mass. 
Also at Waltham, Allen J. Lovenstein 
has been appointed manager of the 
Advent satellite communications pro- 
gram. 

Dr. Lewis M. Branscomb, chief of 
the Atomic Physics Div. at the Na- 
tional Bureau of Standards, Washing- 
ton, D.C., has been awarded the U. S. 
Dept. of Commerce Gold Medal for 
Exceptional Service. 

Louis B. Allen has been appointed 
manager, materials evaluation for 


IBM Corp., Endicott, N.Y. 
At Princeton, Ind., C. R. Stone has 


been promoted to director of produc- 
tion of Potter & Brumfield Div., 
American Machine & Foundry Co. 

Gene E. Lewis has been appointed 
manager of marketing and engineer- 
ing of General Electric Co.’s Holyoke, 
Mass., high voltage specialty trans- 
former section. The following ap- 
pointments to shop manager have 
been made in the Apparatus Service 
Shops Dept.: Thomas M. Hushen, 
New York; Dee P. Patterson, Salt 
Lake City; Robert R. Bracchi, Indian- 
apolis; Daniel M. Capito Jr., Louis- 
ville, Ky.; and H. P. Bertoulin, Bir- 
mingham, Ala. Charles S. Martin has 
heen appointed midwestern — sales 
manager of G-E’s Insulating Mate- 
rials Dept. with offices in Ft. Wayne, 
Ind. 

Milton R. Stohl has joined Mystik 


Adhesive Products Inc., Chicago, as 
vice president and director of sales 


and marketing. 


M. R. Stohl 


H.H. Heyden 


Hector H. Heyden, Teflon Wire & 
Cable Div., Inso Electronic Products 
Inc., Union, N.J., has been elected 
vice president in charge of sales engi- 
neering. 

L. D. Brown has been named chief 
engineer for Aerotest Laboratories 
Ine., Deer Park, L.L; N:-Y:. He “will 
also continue his duties as chief engi- 
neer of the Advanced Propulsion Div. 

Donald C. McDonald has been ap- 
pointed vice president, engineering, 
by Sola Electric Co., Elk Grove, IIL, 
a division of Basic Products Corp. — 

Robert B. Ayres has been elected 
president and treasurer and Dwight 
C. Page was re-elected executive vice 
president of the Leon J. Barrett Co., 
Worcester, Mass. 

Allis-Chalmers Mfg. Co., Milwau- 
kee, has appointed Kenneth R. Geist 
general manager of the newly formed 
Special Products Dept. At the West 
Allis (Wise.) Works, James L. Went- 
worth has been named _ purchasing 
agent, electrical products. The com- 
pany also appointed three electrical 
engineers to the Industries Group. 
They are Charles B. Anthony, service 
superintendent, Blair D. Dixon, indus- 
trial systems department, and Robert 
W. Peterson, Boston Works. 

Roy H. Hainsworth has been 
named assistant to the director of elec- 
trical market sales by Reynolds Metals 
Co., Richmond, Va. 

W. L. Schoonover has been ap- 
pointed industrial representative for 
Despatch Oven Co., Minneapolis. His 
territory will include Georgia, South 
Carolina and eastern Tennessee. 


Free booklet tells you 
what to look for ina 


pressure-sensitive tape 


Here’s a handy, new booklet that gives clear, concise 
answers to nearly any pressure-sensitive tape problem. 
It’s based on Johns-Manville’s long years of experience 
in the manufacture of tapes for electrical and industrial 
applications. It’s called “How To Select A Pressure- 
Sensitive Tape,” and tells you how to effect important 
economies; help speed production; eliminate knotty 
mechanical difficulties. It tells: 


Why the adhesive qualities of a tape are as important as the backing 
material. 

e What causes tape failure; and how to prevent it. 

e A glossary of terms associated with pressure-sensitive tapes. 


© Acomplete list of authoritative technical data files available. 


a ee ee a a eee 


JOHNS-MANVILLE 


JOHNS-MANVILLE 2 


DUTCH BRAND® TAPES 
BOX 14, NEW YORK 16, N. Y. 


Please send me a free copy of “How To Select A 
Pressure-Sensitive Tape.” 


NASI ee eae 


ADDRESS__ 


ZONE 


CITY ___— 


STATE 


COUN. 
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.» HIGH VOLTAGE TESTING 
of CABLES, MOTORS, GENERATORS 
and All Electrical Equipment 


Mobile 
D-C HYPOT 


Measures 


Dielectric Strength 
Insulation Resistance 


Dielectric Absorption 


Rugged . . Mobile . . for Production, 
Installation and Maintenance Testing 


Output . . 120 kv models provide up to 5000 microamperes 
d-c. 75 and 45 kv models offer up to 10 ma, d-c. 


115v A-C Line . . Input through three-conductor power cord 
with standard two prong plug and grounding clip. 


Self-Contained, Fully Portable . . Single mobile housing with 
rubber tired wheels and push handle contains metering cir- 
cuitry and high voltage supply (oil immersed above 45 kv). 


Safe, Simple Operation . . Direct reading of insulation leak- 
age current. Fully interlocked, cabinet grounded, output cable 
shielded . . to protect operator and equipment. 


for Every Application ..a HYPOT™ Test Set 


Heavy Duty HYPOTS® Portable HYPOTS® 
A-C or D-C, to 150 kv. A-C to 10 kv, 230 va 
D-C to 5 kv, 2 ma 


HYPOT® Insulation 
Materials Tester 
Models offer up to 60 kv at 2 kva 

with test fixtures, automatic 
rate of rise and other controls to 


meet ASTM, MIL and Federal test 
specifications. 


Mobile HYPOTS® 
A-C to 30 kv, 10 kva 
D-C to 120 kv, 10 ma 


Bench Type HYPOTS® 


A-C to 35 kv, 2 kva 
D-C to 45 kv, 25 ma 


Write for Manual J-67 


“Methods for Insulation Testing 
. . Engineering . . Production 
. . Maintenance 


4-35.6 


ASSOCIATED ReseWecu, 
nosrporcatoe 


“Electrical Testing Instruments Since 1936" 


3772 W. Belmont Ave., Chicago 18, Illinois 
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Electric 
— Salacone 
dielectric 

grease 


An | 
excellent 
electrical 
insulating. 
compound that’s 
easily applied 
and stays 
in place. ater repellency 
protects terminals, 
connections from 
_ failure due to 
moisture. 


Good heat transfer for 
transistor applications. 


Maintains protection 
from --65°F to 400°F; 
won't solidify 

or evaporate. 


Chemically inert. 


Protects copper, 
other metals 
against corrosion. 


For full information on G-E silicone 
dielectric grease, plus a free 2 oz. 
sample tube, write on your com- 
pany stationery to: General Electric 
Company, Silicone Products 
Department, Section L 
Waterford, New York. 


GENERAL (96) ELECTRIC 
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New Materials and Components 


For further information on these 
products print the item number on the 
Reader Service Inquiry Card on the 
back cover. Fill out and mail the card 
—no postage is required. Insulation 
will immediately forward your in- 
quiry to the manufacturers concerned 
so that they can send you more infor- 
mation promptly. 


U-Wedges for Class H Motors 


New line of U-shaped stator wedges 
is reported to have insulating proper- 
ties that meet the higher overload tem- 
peratures in class H insulated motors. 
The “Vitac” wedges combine fiber 
glass reinforcement with a new high 
temperature resin system that pro- 
vides 180°C performance. Because 
of the excellent bond between resin 
and fiber glass, 
caused by driving damage is stated 
to be greatly reduced or eliminated. 


dielectric failure 


The one-piece molded construction of 
resin and woven fiber glass provides 
high strength and easy driving. Break- 
age during installation is claimed to 
be only one-fourth that generally ex- 
perienced with silicone-glass wedges. 


Properties are said to equal or ex- 
ceed those of silicone-glass wedges. 
Prices per foot range from 23 to 27 
cents. Engineering data, prices, and 
samples are available. The Glastic 
Corp., 4321 Glenridge Road, Cleve- 
land 21, Ohio. 
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Strong, Lightweight Filament-Wound 
Reinforced Plastic Parts 


Filament-wound reinforced plastic 
parts are said to be stronger than 
steel and lighter than aluminum parts. 
The parts— which exploit the ex- 
tremely high strength of glass fila- 
can be provided in 
straight tubes, closed end pressure ves- 


ments in tension 


sels, in tapered or other geometrical 
shapes, and in almost any size re- 
quired in current military or indus- 
trial applications. Excellent corrosion 
resistance and dielectric strength are 
reported. Specific gravity is 2.2. In 
the direction of the filaments, strength 
is 200,000 psi. Once formed and 
cured, the parts can be machined and 
finished. First used in aircraft and 
missile applications, the excellent elec- 
trical insulating properties of fila- 
ment-wound parts also suit them for 
electrical applications such as fuse 
tubes and similar switchgear compo- 
nents and booms for utility workers 
on high power lines. Virtually any 
structure or part requiring extremely 
high strength-to-weight ratio, and of 
roughly circular cross section, can be 
filament-wound. Taylor Fibre Co., 


Norriston, Pa. 
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High Temperature 
Dielectric Plastic Film 


In electrical and electronic appli- 
cations, new “‘Aclar” fluorohalocarbon 
films are said to have such favorable 
properties as high volume and sur- 
face resistivity, good power factor at 
high frequency, and low dielectric 
constant. They reportedly show prom- 
ise for use in the production of printed 
circuits, printed cables, electrolumi- 
nescent panels, and as insulation for 
capacitors. Other properties claimed 
are: virtually zero moisture absorp- 
tion; transparency ; good tear 
strength and abrasion resistance; re- 
tention of useful properties up to 
390°F and of flexibility down to 
—320°F; inorganic 
acids, alkalies, oxidizing acids, and 
to most organic compounds; and abil- 
ity to be vacuum formed, extrusion 
coated, metallized, and laminated to 
other films, metals, etc. Allied Chemi- 
cal Corp., General Chemical Div., 61 
Broadway, New York 6. 
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resistance to 


Flexible Epoxy Hardeners 


Three new flexible epoxy hardeners 
permit the production of castings hay- 


ing any degree of flexibility desired 
over a broad range. No addition of 
flexibilizer is required to produce 
epoxy systems from hard, impact 
types to elastic, rubber-like varieties. 
The three hardeners, “Bakelite” ZZL- 
0822, ZZL-0830, and ZZL-0831 are 
long-chain compounds containing pri- 
mary amine groups. The hardeners 
are mutually compatible in all pro- 
portions—this allows combinations of 
the materidls to be used to obtain 
properties intermediate to those of- 
fered by the separate hardeners. 
Softer systems or other extreme varia- 
tions can be obtained by increasing 
the amounts of flexible hardener, add- 
ing plasticizers, or using modified 
resins. Other advantages reported in- 
clude low viscosity and vapor pres- 
sure, excellent wetting properties, and 
convenient pot lives. 
pounds 


Epoxy com- 
formulated with the new 
hardeners are said to be stable, no 
appreciable change in flexibility oc- 
curring on aging for one year at room 
temperature or for 100 days at as high 
as 140°F. Room temperature cure is 
generally adequate; but for some 
improved values can be 
obtained by post-curing. These flex- 


properties, 


ible epoxy systems are stated to ex- 
hibit good electrical properties at am- 
bient temperatures; but in some cases, 
where loss factors are critical, their 
use at elevated temperatures is not 
recommended. Epoxy systems cured 
with ZZL-0822 offer the best chemical 
resistance, while those cured with 
ZZL-0830 have somewhat lower re- 
sistance. The new flexible hardeners 
are recommended for use in potting 
and encapsulation of electrical com- 
ponents and for laminating and coat- 
ing compounds. Union Carbide Plas- 
tics Co., Div. of Union Carbide Corp., 
270 Park Ave., New York 17. 
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Neoprene Splicing Compound for 
Use Under Electrical Tapes 


A new neoprene splicing compound 
developed to fill the need for a highly 
weather-resistant prime insulation 
compound is said to give maximum 
protection against oils, alkalies, and 
weather extremes. It is designed for 
use under standard electrical tapes. 
With a reported tensile strength of 


300 lbs/sq in, “Plymprene” exceeds 


Cable by The Okonite Company 
(shown twice size) 


/M NOVABESTOS TAPE 


...low cost protection 
for shipboard cables 


These asbestos-glass paper tapes are 
preferred by cable manufacturers be- 
cause of their flame resistance and low 
cost per unit area. Good handling 
strength assures trouble-free wrapping 
at high speeds. 

In addition to their protective quali- 
ties as binder and bedding tapes, they 
have good dielectric strength. Nova- 
bestos tapes are available in a wide 


range of thicknesses, widths and core 
diameters and in a variety of asbestos 
and glass fiber combinations. 


For lower first cost . . . less machine 
downtime during wrapping . and 
better performance on the job... talk 
to the insulating specialists at R/M 
about the full line of Novabestos tapes. 


Write for complete technical data. 


ASBESTOS TEXTILE DIVISION 


RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 


SPECIALISTS IN ASBESTOS, RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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STANDARD 


& manufacture of your product 
Coors has cataloged 62 standard ter- 
minal insulators for fast, off-the-shelf 
delivery...lower price! 


Many manufacturers incorporate Coors 
Standard Terminal Insulators into their 
products, gaining the advantage of these 
superior insulators plus the advantage of 
inherently lower costs and fast delivery. 
Coors Terminal Insulators give you these 
important advantages: 1. High dielectric 
strength. 2. Excellent surface resistivity. 
3. Great physical strength. 4. Permanent 
dimensional stability. 5. Extreme hard- 
ness. 6. Resistance to high temperatures. 
7. High temperature subsequent brazes. 
8. High therrnal shock resistance. 9. Vac- 
uum tight metal-ceramic assemblies. 
WRITE FOR 24-PAGE CATALOG showing 
mechanical and electrical specifications 
for Coors Standard Terminal Insulators. 
Also included in this catalog is data on 
special assemblies and the design of ce- 
ramic-to-metal seals. COORS ENGINEERING 
SERVICE—A Coors Field Engineer is near 
you to give you ceramic design help on 
Coors Standard Insulators or custom 
ceramic-to-metal assemblies. Call today. 
REGIONAL SALES MANAGERS: West 
Coast, William S. Smith, Jr., EM 6-8129, Red- 
wood City, Calif.; Mipwest, John E. Marozeck 
FR 2-7100, Chicago, Til.; | CENTRAL, Donald 
Dobbins, GL  4-9638, Canton, Ohio.; East 
Coast, John J. McManus, MA 7-3996, Man- 
hassett, N. Y.; NEw ENGLAND, Warren G. 
McDonald, FR 4-0663, Schenectady, N. Y.; 
SoutHwest, Kenneth R. Lundy, DA 7.5716, 


Dallas, Texas; SouTHWEST, William H, R 
UN 4-6369, Houston, Texas. qt 


ALUMINA CERAMICS 


COORS PORCELAIN COMPANY 
600 Ninth Street e Golden, Colorado 
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the ASTM requirement by 20%, while 
it exceeds the elongation requirement 
by 40%. A 30-mil tape, dielectric 
strength claimed is 450 vpm. Fusion 
and tackiness are excellent, it is stated, 
and high and low temperature ex- 
tremes have no effect. Plymouth Rub- 
ber Co. Inc., 59 Revere St., Canton, 
Mass. 
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Improved Insulating Compound 
For Military Applications 


An improved insulating compound 
covers the complete range of military 
specifications Mil W 5086A and Mil 
W 16878C, types B, C, and D. De- 
signed primarily as an insulation in 
applications requiring a temperature 
range of 105°C to —55°C, improved 
#2100 reportedly combines excellent 
high temperature properties with su- 
perior low temperature characteristics 
required for thin and heavy wall in- 
sulations used in missile, cable, air- 
craft, and other government specifica- 
tions. The Blane Corp., Canton, Mass. 
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Copper-Clad Epoxy/Paper Laminate 
For Printed Circuits 


A new grade of copper-clad epoxy/ 
paper-base laminated plastic for 


printed circuit manufacturing, 
“Phenolite” grade EP-492-1, report- 
edly offers better electrical properties 


than XX XP grades and improvements 
over standard epoxy/paper laminates 
in flexural strength, cold shearing, 


and flame resistance. The following 


average values have been reported 
for 1/16” thick specimens of the base 
material based on ASTM and other 
test methods: flexural strength length- 
wise of 25,000 psi, crosswise 23,000 
psi; impact strength lengthwise of .59 
ft lb/in, crosswise .58 ft lb/in; water 
absorption rate of .44% in 24 hrs; 
dissipation factor (1 mc) of .031; di- 
electric constant (1 mc) of 4.17; 
insulation resistance of 190,000 meg- 
ohms; arc resistance of 120 seconds; 
extinguishing time after 30 sec ex- 
posure of 1-3 sec; and maximum op- 
erating temperature of 250°F. With 
copper foil cladding, the material has 
a peel strength of 9-10 lb/in for 1 oz 
cladding and 12-14 lb/in for 2 oz 
cladding; dip solder resistance at 
500°F is 15-20 sec; and surface re- 
sistance (etched Retma comb pattern, 
95 hr/35°C, 90% RH) is 2,300,000 
megohms. National Vulcanized Fibre 
Co., 1061 Beech St., Wilmington 99, 
Del. 
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Room-Cure Epoxy with Low Exotherm 


A new room temperature curing, 
semi-flexible, transparent epoxy im- 
pregnating and encapsulating resin is 
stated to have a low exothermic heat 
rise during cure. Called “Scotchcast” 
brand electrical resin No. 8, its semi- 
flexible qualities (Shore D hardness, 


70) make it unusually resistant to me- 


chanical and thermal shock stresses 
for a room temperature curing resin. 
Cast about a metal insert designed to 
reproduce expansion and contraction 
stresses encountered in actual service, 
the resin withstands cycling from 
130°C to —55°C for 10 cycles, as 
called for in Mil I-16923C tests. Flexi- 
bility also is said to enable the resin, 
designed for class B (130°C) opera- 
tion, to retain its properties after se- 
vere heat aging. Electric strength of 
400 vpm and excellent adhesion to 
most metals and plastics are claimed. 


For the first 

time phenolic 

XXXPC laminates 
with... 


both 
FLAME RETARDANCE 


and 
COLD PUNCHABILITY 


New Resinox 495 Varnish makes it possible for the first time to produce phenolic laminates with 
both flame retardance and excellent cold punching characteristics. Paper-based laminates impregnated 
with Resinox 495 meet the electrical, physical, and mechanical requirements of NEMA standards for 
XXXP and XXXPC copper-clad laminates—yet they cost far less than other laminates with 
equivalent properties. 


Laminates made with Resinox 495 are especially recommended for printed circuits used for commercial 
radio and TV applications, and as copper-clad laminates for electronic computers and military applica- 
tions, or for any other application where flame retardant laminates are desirable or mandatory. Use 
coupon below for additional data, and list of leading laminators now supplying laminates made 


with Resinox 495. RESINOX: REG. U.S. PAT. OFF. 


MONSANTO CHEMICAL COMPANY, Plastics Division 

Room 808, Springfield 2, Mass. 

Please send me technical data bulletin on Resinox 495, also list 
of laminators supplying laminates made with it. 


Monsanto 


NAME TITLE 


COMPANY 


® ADDRESS. 


MONSANTO cnmator in PLASTICS 
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CUR Yess ee ee ONES STATS, 


MILLED INDIA MICA MOLDING 


PLATES 
Insulation 
Plate Bond Class 

No. 1 Shellac Molding Shellac B 
Plate 

No. 61 Epoxy Molding Epoxy F 
Plate 

No. 51 Silicone Molding Silicone H 
Plate 


They are designed expressly for molded in- 
sulation, such as commutator end rings, slot 
cells and troughs, coil forms, spools, tubes 
and bushings. 


COMMUTATOR MICA END RINGS 


Nemcoite mica end rings range in size from 
those required for fractional horsepower 
motors up to traction motors. They are made 
to meet the requirements of Insulation Classes 
B, F, or H, as specified. 


NEW... 


A comprehensive brochure on various 
types of mica insulation has just been 
prepared. A copy of this helpful refer- 
ence will be sent on request. 


NEW ENGLAND 


MICA co. 


INCORPORATED 


Waltham 54, Massachusetts 
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Applications include encapsulation of 
motor stators, coils, and transformers; 
potting of connectors; and coating of 
printed circuit boards. With a mixing 
ratio of 1 to 1 by weight, the 100% 
solids, two-part resin also provides 
handling ease. Specific gravity of the 
mixed resin is 1.11, initial viscosity at 
room temperature is 5,700 cps, pot 
life is 1 to 2 hrs and cure cycles range 
from overnight at room temperature 
to 2 hrs at 140°F. Dept. W1-315, Min- 
nesota Mining and Manufacturing 


Co., 900 Bush Ave., St. Paul 6, Minn. 
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Polyethylene for Cellular, 
Thin Wall, Low Dielectric 
Constant Cable Insulation 


A new polyethylene compound spe- 
cifically designed for thin-walled cel- 
lular primary insulation, “Bakelite” 
DGDA-2580, is said to be tougher 
than previously available plastics for 
cellular extrusion. At 30% cellular 
composition, the new polyethylene also 
is stated to have higher tensile 
strength than solid polyethylene insu- 
lation, while maintaining the same 
excellent low-temperature flexibility. 
A uniform dispersion of spherical gas 
cells within the extruded materials 
makes possible a relatively low dielec- 
tric constant, thus permitting tele- 
phone singles insulation with reduced 
wall thicknesses. Since this will also 
allow a reduction in size and weight 
of the overall cable, less outer jacket- 
ing is required and more cable can be 
wound on a reel. The properties of 
the new cellular polyethylene also rec- 
ommend it as insulation for high- 
frequency applications such as video 
pairs, community coaxial cable, and 
antenna lead-in, and as bedding for 
insulated members to fill out multi- 
conductor cables. Dielectric constant 
reported is in the range of 1.5 to 1.7, 
or slightly more than half that of solid 
materials. Excellent moisture resist- 
ance is also claimed. Union Carbide 
Plastics Co., Div. of Union Carbide 
Corp., 270 Park Ave., New York 17. 
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Fusible Silicone Rubber for 
Electrical Insulating Tapes 


A new and improved fusible sili- 
cone rubber compound is specifically 
designed for fabricating electrical in- 


sulating tapes. The new material, des- 
ignated K-1628, reportedly offers both 
manufacturers and users of insulating 
tapes distinct advantages over existing 
compounds. Its high modulus — 110 
psi at 100% elongation—permits ap- 
plication by machine wrapping. The 
high modulus prevents over-stretch- 
ing, thereby insuring greater uniform- 
ity during coil wrapping and provid- 
ing better insulation. Fabricators ben- 
efit because K-1628 is pre-conditioned 
for almost immediate use and thus 
requires only minimum plasticizing. 
It is easy to handle and high green 
(uncured) strength permits increases 
in extrusion rates and manufacturing | 
output by as much as 100% over other 
available fusible compounds. Tape 
made of K-1628 has a smooth glossy 
surface and high tack, binding readily 
to itself, although not tacky to the 
touch. It releases readily from a “My- 
lar” interleaf. Silicones Div., Union 
Carbide Corp., 270 Park Ave., New 
York 17. 
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Higher Flash Point Insulating 
Oil Protects Electrical Equipment 


A higher minimum flash point has 
been announced for “Diala” oil AX, 
an electrical insulating oil for large 
transformers and high output electri- 
cal equipment. The improved product 
has minimum flash point specification 
of 295°F (Cleveland Open Cup 
Method), with typical flash point test 
values ranging from 300 to 305°F 
(149 to 151.5°C). The high flash oil 
is said to make it practicable for 
equipment manufacturers to designate 
power equipment for operation safely 
and continuously at substantially 
higher outputs and temperatures than 
heretofore. Higher flash reportedly 
has been achieved without change in 
the accepted maximum viscosity speci- 
fication of 60 SSU @ 100°F, the opti- 
mum viscosity rating agreed on by 
electrical equipment manufacturers. 


Dry-type 
Transformers 


Best balance of overall proper- High dielectric for thermal protec- Cost reduction benefits through stand- 
ties without sacrifice of any one tion at operating temperatures ardizing inventory to one wire for most 
property! (Class F 155C)! applications! 


Any time your problem is magnet wire, consult Phelps Dodge for the quickest, surest answer! 


— —— Nx oe ae OF ak Le 


CORPORATION 


INCA MANUFACTURING DIVISION 


Poly-Thermaleze®—Patent applied for. FORT WAYNE, INDIANA 
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52 


Patapar. 


INSULATING PARCHMENT 
will make a money-saving coil 


(or we'll eat the Patapar!) 


Try Patapar on your automatic coil winding machinery. 
If you don’t end up with a better coil—and a saving on 
wire and production time—we’ll eat the Patapar! We 
dare to make this offer for two reasons: 


1. It has been proved—time and time again—that 
Patapar Insulating Parchment will save money. 


2. In the unlikely event that we’d have to eat the 
Patapar—we could—because it’s that pure. 


Patapar has a fibre-free toothed surface which grips 
wires more firmly than other materials without wearing 
through. It is more rigid, it machines better. And 
Patapar has a high minimum point of voltage breakdown. 


PATERSON PARCHMENT PAPER COMPANY 
Bristol, Pennsylvania 
CHICAGO, ILL. SUNNYVALE, CALIF. 


NEW YORK, N.Y. 


Send for pure-enough-to-eat 
samples of Patapar 
Insulating Parchment. 
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Diala oil AX is said to be oxidation 
inhibited, and to resist oxidation, 
sludging, and lacquer formation at the 
higher operating temperatures. Shell 
Oil Co., 50 West 50th St., New York 
20. 
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Electronic Coating, Encapsulant, 
And Adhesive for 1000°F 


A new rigid high temperature ad- 
hesive, “Raiseal” No. 350, reportedly 
offers high electrical resistance and 
low thermal conductivity and is suit- 
able for use up to 1000°F (538°C). It 
is expected to find important uses as a 
structural adhesive and also for coat- 
ing and encapsulation of electronic 
components. Radiation Applications 
Inc., 36-40 37th St., Long Island 
City Ly Ney: 
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‘Orlon'-Fiber Reinforced 
Phenolic Molding Compound 


New Orlon-fiber reinforced phen- 
olic molding compound reportedly 
molds well in thin sections at low 
pressure. Material (RX 745) offers a 
combination of mechanical stability, 
good electrical insulating properties, 
chemical resistance, and toughness. It 
is recommended for terminal boards, ° 
connectors, and other applications 
where shock, fatigue, and wear-resist- 
ance are involved. Electrical proper- 
ties cited include arc resistance of 131 
seconds, dielectric constant of 4.15 @ 
1 mc immersed in 23°C water for 24 
hrs, and dielectric strength (step by 
step) of 318 vpm immersed in 50°C 
water for 48 hrs. Some key physical 
characteristics reported are: tensile 
strength of 7,000 psi, flexural strength 
of 10,000 psi, impact strength of 0.6 
Izod (ft lbs/in notch), a compressive 
strength of 32,000 psi, and a heat 
distortion temperature of 270°F (all 
values average). Material is supplied 
in nodular form especially suited for 
automatic preforming and molding 
equipment. Rogers Corp., Rogers, 


Conn. 
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Coaxial Ceramic Seals for 
Traveling Wave Tubes 


New coaxial ceramic seals for trav- 
eling wave tubes are approximately 1” 
long and 3%” diameter. They consist 


as 


of a dense alumina insulator sealed 
to a monel inner conductor and sur- 
rounded by a nickel outer conductor. 
Metalization of the coaxial seals is 
achieved by a new method of metal 
deposition control which reportedly 
results in RF match characteristics 
superior to those obtainable by other 
methods. The seals are mass produced 
on ceramic fixtures in a contamina- 
tion-free plant. Ceramics International 
Corp., 39 Siding Place, Mahwah, 
Nerds 
Print No. Ins. 114 on Reader Service Card 
Nylon Clamps for Both Temporary 
And Permanent Cable Assembly 

New nylon clamps for both tempo- 
rary and permanent assembly of 
cables are said to require no tools for 
fast, easy clamping and hanging of 
bundles or single cables. “Tab-Loc” 
clamps are adjustable from 34” to 34” 
diameter bundles. Easily opened for 
adjustment, removal, or addition of 


wires, they are also re-usable. Clamps 


reportedly have passed rigid testing 
without a single failure, including vi- 
bration tests up to 20G at 2000 cps 
and 50 impact shock tests from 5G 
through 120G. They are made of solid 
nylon to provide dielectric strength 
and corrosion resistance. Weckesser 
Co. Inc., Dept. IN-2, 5701 Northwest 
Highway, Chicago 46. 
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Vinyl Resin for Adhesives 


A new vinyl copolymer emulsion is 
stated to possess an unusually high de- 
gree of inherent tack and adhesion to 
specific surfaces. Designated Resin 
D-845, the new emulsion provides 
clear, soft, non-re-emulsifiable films 
and is compatible with borax and va- 
rious organic solvents. The material is 


NOWES 


a silicone resin sleeving 
so flexible you can get it 


in spools or coils! 


@ FLEXIBLE — may be manipulated at all tempera- 
tures, —70° to +500° F. without cracking or 
checking. Dielectric strength remains even when 
sleeving is knotted. 


@ HIGH DIELECTRIC STRENGTH — up to 7000 


Volts, depending on grade. Certified to meet 
government specification MIL-I-3190, latest re- 
vision. 

@ RADIATION RESISTANT — retains nonconduc- 
tive properties under greater-than-average ran- 
dom intensities. 


@ WIDE RANGE OF SIZES —.010” ID. to 3” 
I.D. Larger sizes possible. 


@COLOR CODED -— available 


non-fading colors. 

@ CHOICE OF LENGTHS -— for the first time, 
continuous lengths up to 5000 feet available, thus 
eliminating waste. 36 inch lengths where pre- 
ferred. 

@ DEPENDABLE, FAST DELIVERY — Immediate 
delivery on standard items from stock ... 48 
hours for new production. 


in 12. brilliant, 


Manufacturers of Electrical Insulating Tubing and Sleeving © 320 N. Jay St., Rome, N.Y. 


“VARGLAS 


SILICONE RESIN 


" 900” 
SLEEVING 


Extremely useful where minia- 
turization increases heat and 
dielectric load on smaller wires, 
Varglas Silicone Resin ‘‘500” is 
only one of many sleevings 
made by Varflex for this type 
of service. If you have a special 
insulating problem, call on our 
engineers for modifications of 
existing products, or for de- 
velopmental work to meet 
stringent new requirements. 


@ Send for free test samples. 


SALES CO., INC. 
"Never Satisfied Until You Are”’ 
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ATLAS is your best source for 


WOVEN INSULATION 


ATLAS Glass-Asbestos TAPES 


for economy and performance 


. Superior Abrasion Resistance 
. Good Resin-Absorption 
. Strength Without Extra Bulk 


TAPES 


eGLASS 
e ASBESTOS 
eSYNTHETICS 


and combinations 


NEW ATLAS COMBO TAPE 


FOR SPECIAL ADVANTAGES 


In COMBO TAPE, half the warp is glass 
fibre, the opposite half is Dacron®, and the 
crosswise filling is glass fibre. For half lap- 
ping, the underlying glass wrapper lowers 
cost and gives higher classification. The 
Dacron® overlayer stretches to accommo- 


date the half lap and shrinks down tightly 
on the underlying giass tape when heat is 
applied in curing. 

® Du Pont Registered Trademark 


b WwW rH = 


. Resistance to Moisture, Corrosion, 
Alkalis and Acids. 


Write, wire or phone for information or literature. 
441 Walnut Street © NORTH WALES, PA. 
NYLON —Bobbins & Coil Forms 
eliminates washers and taping. ie) 


Atlas Asbestos Company 
Telephone: OXbow 9-4851 Cable Address: '""LASBEST" 
6 
INSULATED LEAD SLOT 
This revolutionary bobbin speeds 


Famous for quality electrical insulation since 1922 
Print Ins. 33 on Reader Service Card 
| AMERICAN 
Automatically insulates lead and 
up automatic winding. 


PRINTED CIRCUIT 


TRANSFORMER BOBBIN 
Complete with lugs, for printed 
circuit transformers. Eliminates 
cost and assembly of terminal 
board! The lugs are embedded 
in nylon for permanent locations 
especially designed to prevent 
wire breakage. 


FREE samples and catalogs. Rep- 
resentatives in major cities. 
Write to this office for names 
and addresses. 


ONE PIECE COIL FORM 
Complete with lugs, for printed 
circuit 1. F. and oscillator coils. 
Integral construction, the tube 
and base cannot come apart— 
constant core torque .. . de- 
signed to prevent wire breakage. 


NO TOOL COST ON STOCK BOBBINS— SPECIAL BOBBINS TO YOUR SPECIFICATIONS 


| American Molded Products Company 


2721 WEST CHICAGO AVENUE CHICAGO 22, ILLINOIS 
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suggested for use in adhesives formu- 
lations, particularly those for pres- 
sure-sensitive and contact adhesives. 
The permanent dry tack and outstand- 
ing adhesion of the material make it 
suitable for bonding difficult surfaces 
such as and__ poly- 
propylene. It is also suggested for use 


polyethylene 


as an agent to modify heat seal tem- 
perature, tack and flexibility of stand- 
ard polyvinyl acetate emulsions. 
Shawinigan Resins Corp., Dept. SW, 
Springfield, Mass. 
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Peelable Cellulose 
Protects Terminals 


Peelable protection for any elec- 
trical conductor compression terminal 
is provided in the form of a cellulose 
dip coating on the pad surface. As 
easily removed as a banana peel, the 
protective coating guards the care- 
fully ground pad surfaces against 
the rigors of shipping, storage, and 


handling. Protected by the new coat- 
ing, the ground pad is said to provide 
a near-perfect electrical contact for 
bolted connections. The protective me- 
dium eliminates possible contact be- 
tween terminal pads and dirt or 
oxidizing conditions that would nor- 
mally make necessary “repeat instal- 
lations.” Rome Cable Div., Aluminum 
Co. of America, 1501 Alcoa Bldg., 


Pittsburgh 19, Pa. 
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Epoxy Resin for Filament Winding 


Developed to help meet handling 
problems encountered in the filament 
winding process, “Bakelite” epoxy 
ERL-0500 resin reportedly has a low 
viscosity, is easy to handle, and prop- 
erly cured exhibits excellent mechan- 
ical properties. It is trifunctional, has 


a built-in tertiary amine catalyst, and 
a viscosity of 2000-4000 cps at room 
temperature. High cure temperatures 
are said to have no detrimental effect 
on ERL-0500 filament wound struc- 
tural properties but do increase the 
heat distortion point considerably. 
Girth stresses approaching 120,000 
psi and interlaminate shear values of 
4000 psi have been developed: In fila- 
ment wound structures required for 
elevated ,temperature applications as 
in missiles and rockets, an ERL-0500- 
based system is stated to be particu- 
larly effective. The low viscosity and 
prolonged pot life of ERL-0500-based 
systems reportedly permit the wind- 
ing of complicated glass patterns with 
no practical limit on winding time or 
on the complexity of the pattern laid 
down, and ensure good wet-out of 
filaments and uniform resin flow. 
Union Carbide Plastics Co., Division 
of Union Carbide Corp., 270 Park 
Ave., New York 17. 
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New type of cleaner, “Margar” 
electrical components grade _silver- 
gold cleaner, is specially formulated 
for use in the electronics and electri- 


cal industries. It is a specialized prod- 
uct for the removal of tarnish or oxide 


discoloration on silver, gold, and their 
alloys. The cleaner reportedly facili- 
tates soldering, reduces contact re- 
sistance, improves appearance, is safe 
for all silver and gold, and can be 
used over and over. Margar Manufac- 
turing Labs. Inc., 159 Marjorie Drive, 


Buffalo 23, N. Y. 
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Electrical Cleaning Spray in Can 
With Flexible Extension Tube 


“Swish Elektrokleen,” an aerosol 


extruded vinyl tubing 


Aere ... try it! This is MARKEL HIGH TEMPERATURE TUBING, 
extruded of non-migratory polymeric-plasticized resins—a product 
from the Line of Excellence—Markel-made to meet these tough 
specifications for insulating (or mechanical and chemical) tubing: 


@ non-flammable; U/L-approved for applications up to 105°C @ dielectric strength, 
more than 700 v/mil @ tensile strength, 2700 psi @ low temperature flexibility, 
to —30°C e oil resistance, flexible indefinitely when immersed @ crystal-clear in all 
sizes, £24 to 11/2” @ colors, up to 10 standard in many sizes. 


Try it; you’ll stay with it. What do you need—Markel sample file? 
—prices? —test lengths? Call, write, or wire; you'll get action. 


L. FRANK BPN od qa & SONS 


SINCE 1922 


| ge 
ya | 
ue SOURCE for EXCELLENCE in 


\ 
Sn Tubings, Sleevings, and Lead Wire 


NORRISTOWN, PENNSY!IVANIA 
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SOLVE WIRF-STRIPPING PROBLEMS 


with NEW GLO-MELT WIRE STRIPPER 


FAST, FLEXIBLE AND ECONOMICAL 
REMOVAL OF ALL PLASTIC 
INSULATED WIRE 


Wire stripping problems fade away with a 
Wassco Glo-Melt wire stripper. This new tool 
is a cool, light, highly flexible hand piece with 
a single, heavy duty Nichrome cutting ele- 
ment for long life. It can be used for on the 
job applications or for bench work with 
optional foot control. The Wassco Glo-Melt 
wire stripper gives you a cleaner, faster job 
... is perfect for hard-to-get-at places . . . 
strips insulation including Teflon, Nylon and 
fiberglass up to No. 8 insulated wire with a 
simple twist of the wrist. No sharpening or 
adjusting,—just plug in and you are ready 
instantly to do a perfect stripping job with 
speed and ease. Inquire about our 10 da 
free trial. 


e CUTS REJECTIONS 


Geico) GLOMELT DIVISION 


AMERICAN ELECTRICAL HEATER COMPANY 
DETROIT 2, MICHIGAN 
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Here's How Haveg Solved the Problem... 


with 


. . * 
This miniature switch base molded with Havelex, contains four different stainless steel 
inserts with precious metal plating. Three inserts (which include #0-80 male threads) 
go all the way through the mold and provide precision mountings on both sides for 
assembly. The #0-80 female threaded insert is designed to protrude from one face and. 
is approached by a molded counterbore from the other. Mold is designed to accommo- 
date alternate terminal inserts when unthreaded models are required. 


Haveg engineers recommended Havelex for this particular molding because of 
its combination of properties. Completely inorganic, with metal inserts inte- 
grally molded in place. Precision tolerances with faithful reproduction from part 
to part. Heat resistance for continuous operation in excess of 700°F. 


Haveg engineers will be happy to work with i j 

le E you on your particular project— 
to help you Keep ahead with Haveg.” Remember—Havelex offers all of these 
unique features: Dimensional Stability * 1000°F. Continuous Temperature Resist- 
ance ¢ Dielectric Strength « Mechanical Strength ¢ Low Loss, Low Power Factor 


¢ Arc Resistance * No Moisture Ab ti 
¢ Hermetically Sealed Inserts. é se ee nea 
Keep Atead vis TAUNTON DIVISION 


HAVEG INDUSTRIES, INC. 


HAVEG., 
7 miata. S 


FIRST IN Zegineered PLastics 
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336 Weir Street - Taunton, Massachusetts | 
Telephone VAndyke 4-4011 | 
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electrical 


for 


compound cleaning 


equipment, electronic 


power tools, and other parts, is avail- 


components, 


able with a removable extension tube 
for cleaning hard-to-reach places and 
to provide a “pinpoint” spray for 
cleaning miniaturized components. 
The polypropylene tube is said to be 
sufficiently flexible to permit spraying 
around corners and into small areas. 
Used without the extension tube, the 
can provides a long range, drenching 
spray for more thorough cleaning. 
The extension tube is offered at no in- 
crease in cost (a case of twelve 16-0z 
cans sells for $15.60. Trial orders of 
one can, $1.30). Montgomery Chem- 


ical Co., Jenkintown, Pa. 
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Polycarbonate Rod and 
Slab in Large Sizes 


It is now possible to obtain poly- 
carbonate rod and slab in a complete 
range. of ‘sizes. up to712 = x 127 xo3oe 
“Zelux’”’ polycarbonate rod and slab, 
which has been normalized by a 
patented Liquo-Temp annealing proc- 
ess, is said to be readily cut, drilled, 
tapped, milled, or otherwise machined 
to close dimensionally stable tolerances 
by meth- 
ods. The material is a transparent, 


conventional machining 


light amber thermoplastic reportedly 
exhibiting extremely high resistance 


to heat distortion and extraordinary 
impact resistance. In addition, excel- 
lent dimensional stability and good 
electrical properties 


Westlake Plastics Co.. 


are claimed. 
Division L, 


Lenni Mills, Pa. 
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Insulation Sleeving Markers Packaged 
To Organize Wiring 


Assembly productivity in wiring 
electrical and electromechanical equip- 
ment is said to be increased with a 
new insulation sleeving called “Iden- 
sulation,” which improves production 
efficiency by providing work organ- 
ization for wiring procedures. Iden- 
sulation is insulated tubing with des- 
ignation or identification codes which 
have been thermo-branded for high 
owe The pais tubing is cut to 


length and secured to perforated as- 
sembly work cards with adhesive- 
backed tapes. The coded tubing is 
arranged in numerical, gee raee, | 
or sub-assembly order, in accordance 
with a user’s connection list or wire- 
routing operation sheet, ready for 
assembly breakdown and eaten | 
to work bench position. It is produced 
in a wide range of standard insulating 
materials, including the “shrink-on” 
types, and in a variety of colors. Ma- 
terials conform to military and indus- 
trial specification. Samples available. 
Manger Electric Inc., North State St.. 


Stamford, Conn. 
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Plastic Electrical Tape 


Plastic electrical tape comes in a 
packaged roll of 4%” x 150” and car- 
ries the Underwriters’ Laboratory seal 
of approval. The new PreS-Stix prod- 
uct reportedly resists oil, water, and 
weather. The American PreS-Stix 
Tape Co., 4058 Beaufat at Gratiot, 


Detroit 7. 
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Safe Soldering Flux Remover 
For Electronic Circuits 


A new safety solvent for the re- 
moval of soldering fluxes from elec- 
tronic circuits, known as “Vythene- 
PC,” reportedly dissolves fluxes and 
salts much more effectively than con- 
ventional chlorinated solvents. It is 


NOW FROM 3M RESEARCH TWO NEW INSULATIONS 


NEW COATED GLASS INSULATION 
SURVIVES CLASS F PUNISHMENT 


‘“‘Irvington’’ Brand Epoxy Coated Glass No. 2525 is an 
exceptional insulation for electrical equipment that oper- 
ates continuously at high temperatures. Retains its elec- 
tric strength and flexibility even after sustained aging at 
class F temperatures and is particularly suited for use in 
epoxy impregnated or cast units. 

Extremely flexible and snug conforming, No. 2525 
offers excellent compatibility with epoxy systems and 
will not contaminate or degrade transformer oils. In tape, sheet or roll form 
in thicknesses of .003”, .007” or .010”. 


NEW LAMINATED WEB/FILM/WEB 
INSULATION IS ADHESIVE FREE 


“Irvington’’ Brand Polyester Laminate No. 
2541, a unique 100% polyester web/film/ 
web construction, is formed withoutan adhe- 
sive. Eliminates the major cause of delamina- 
tion and allows better resin penetration. 

No. 2541 provides constant dielectric 
strength under high humidity conditions and prevents moisture entrapment 
during encapsulation or dipping. Non-woven web is free of adhesives or con- 
taminants and completely compatible with varnishes or encapsulating resins 
for maximum absorptivity. Tough three layer construction withstands rough 
handling in cuffing or forming operations. Available in .007”, .010” and .015” 
thicknesses to meet all electrical and mechanical needs. For further informa- 
tion on these insulations write: 3M Company, 900 Bush Ave., St. Paul 6, 
Minn. Dept. ECA-81. 


**IRVINGTON'' IS A REGISTERED TRADEMARK OF 3M CO., ST. PAUL 6, MINN. 


Irvington Division 
Miienesora [fining ann TMaAnuracturinc company oN 
oo WHERE RESEARCH 1S THE KEY TO roncnrew 


Print Ins. 38 on Reader Service Card 
Insulation, August, 1961 57 


said to be lower in cost than fluorin- 
ated hydrocarbons and more econom- 
ical in evaporation rate. Vythene-PC 
has no flash point, is low in toxicity, 
and high in purity. It can be re- 
claimed with suitable distillation 
equipment, or users can take advan- 
tage of a reclamation service offered 
by the manufacturer. Data and sam- 
ples available. Tect Inc., Northvale, 
ING 
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One-Part Epoxy Resin for 
Dip Coating Electronic Components 


“Eecocoat” D30 is an epoxy resin 
dip coating compound which is said 
to provide a strongly adhesive surface 
coat with excellent moisture resist- 
ance on transformers, capacitors, and 
similar components. It is applied by 
conventional dip coating procedures 
and will not run or drip during the 
oven cure cycle. The amount of pick- 
up can be controlled by the preheat 
temperature and the immersion time. 
Manufacturer states cure is accom- 
plished with no evolution of volatile 
materials, and thus the cured sur- 
face coat is impervious and provides 


excellent protection against moisture 
and weather. A controlled amount of 
flexibility in the cured resin report- 


edly imparts outstanding resistance to 
thermal and mechanical shock. Emer- 


son & Cuming Inc., Canton, Mass. 
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'Teflon'-Insulated Connector for 
Use in Rugged Environments 


A new type of connector is de- 
signed for high temperature 20,000 
psi service. Contact is made by fit- 
ting a pin into a hole of closely con- 
trolled diameter. The tempered beryl- 
lium copper pin is bent and acts as 


its own spring when plugged into the 
hole. This eliminates the need of leaf 
springs or other complicated con- 
tacts, which often fail when rubber 
extrudes into contact voids at high 
pressures. Fluid seal is accomplished 
by means of a molded “O” ring seat- 
ing into the mating connector. Fluid 
pressure compresses the external neo- 
prene sleeve to form the seal. The 
connection is stated to be made by 
“feel” as the parts are joined. In 
addition, 10 identifying dots are 
molded on the side of each part. Mat- 
ing circuits can be discerned even in 
the dark by feeling the number of 
dots. Standard models feature Teflon 
internal construction with — silver 


plated pins, and are rated for 20,000 
psi, 400°F service. Dielectric strength 
is 3000 v. Current rating is 10 amps. 
A complete range of types and sizes 


are available to meet most applica- 
tions from bulkhead feed-through to 
cable connectors. Keystone Engineer- 


Armature Twines, Wedges 

Bi-Seal Tapes 

Coil Winding Machines 

Cotton Tapes and Webbings 

Cotton Sleevings 

Commutators 

Cuffed Insulating Papers 

Extruded Plastic Tubings 

Fiberglas Tapes, Cords and 
Sleevings 

Friction and Rubber Tapes 

Insulating Varnishes and 
Compounds 

Low-Pressure Laminates 

Magnet Wire 

Mica—Built-up and Raw 

Motor Enamels 

Pressure Sensitive Tapes 

Safe-T-Seal 

Silicone Rubber Extruded Tubings 

Silicone Rubber Coated Fiberglas 
Tubing 

Silicone Wedges 

Teflon Tapes and Tubings 

Undercutting Machines and Saws 

Varnished Sleevings and 


Tubings—Cotton, Fiberglas and | 


Rayon 


Varnished Cambric, Paper and : | 


Tapes 


Vinyl Fiberglas Tubings and 


Sleevings 
Vinyl Tape 


Wire Brushes 
Wire Markers 


and Company 
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BROTHERS 


for dependable, economical 
BAKING and DRYING in the 
ELECTRICAL INDUSTRY 


Car-Bottom Type Stator Baking Ovens 


The specialized knowledge gained in over 60 years 
of experience and in thousands of installations are 
available to meet your particular needs in Varnish 
Baking — Wire Enameling — Rubber and Plastic 
Curing, Paint and Enamel Baking — Glass Annealing 
— Service Shop Ovens. Young Brothers Batch or 
Conveyor Ovens will improve your product 
reduce your costs. Write for New Bulletin 157. 


YOUNG BROTHERS COMPANY 


1874 Columbus Road 


e Cleveland 13, Ohio 
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ing Co., P. O. Box 14366, Houston 
21, Texas. - 
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Electrical Connectors 


New 3300 series “Beauplugs” elec- 
trical connectors are rated at 750 v 
tms at a current capacity of 10 amps. 
Presently manufactured in 15, 138,21, 
24, 27, 30, and 33 contact configura- 
tions, the Beauplugs are used in tele- 
phone switchgear, automatic vending 


machines; communications equip- 


ment, electrical and electronic instru- 
ments, etc. Knife contacts in plugs 
are cadmium or silver plated brass, 
and in the socket double spring de- 
sign phosphor bronze. 


Bodies are 


compression molded “Bakelite” and 
the backplates, which hold the con- 
‘tacts in place, are XXXP laminated 
phenolic to NEMA standards. Con- 
nectors are interchangeable with C-J 
300 series. A new feature is the lin- 
ear polyethylene backshell (or cap), 
for protection against moisture and 
dust, and which is said to have excel- 
lent appearance, dielectric strength, 
and shelf life. Beauchaine and Sons 


Inc., Lakeport, N.H. 
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Low-Cost Silicone-Glass 
Spacer Rods for Transformers 


A new production process used in 
the manufacture of silicone-glass 
spacer rods for transformers is said 
to reduce the cost of the finished 
product by approximately 14. Pitts- 
burgh Electrical Insulation Co., Inc., 
Lebanon School Rd., Pittsburgh 36, 
Pa. 
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Phase Stable Coaxial Cable 


New techniques reportedly produce 


THESE ARE SPRAGUE’S TWO OUTSTANDING 
HIGH-TEMPERATURE MAGNET WIRES 


FILM 


CERAMIC SINGLE-SILICONE 


FOR CONTINUOUS OPERATION AT 
HOTTEST SPOT TEMPERATURES 
uP TO 200°C 


FOR CONTINUOUS OPERATION AT 
HOTTEST SPOT TEMPERATURES 
up TO 250°C 


CERAMIC SINGLE-TEFLON 


DOUBLE 
TEFLON 
OVERLAY 


CERAMIC HEAVY-TEFLON 


ENLARGED CROSS-SECTIONS OF CEROC® COPPER MAGNET WIRE 


Sprague offers you a choice of 2 
truly high temperature magnet 
wires: For continuous operation 
at hottest spot temperatures up 
to 200°C (392°F) and up to 
250°C (482°F) for short periods 
of time—depend upon TETROC 
—an all Teflon-insulated wire 
available in both single and 
heavy coatings. 

CEROC is Sprague’s recommen- 
dation for continuous operation 


at hottest spot temperatures up to 
250°C (482°F) and up to 300°C 
(572°F) for short periods of time. 
Ceroc has a flexible ceramic base 
insulation with either single sili- 
cone or single or heavy Teflon 
overlays. The ceramic base stops 
“cut-through” sometimes found in 
windings of all-fluorocarbon wire. 
Both Tetroc and Ceroc magnet 
wires provide extremely high 
space factors.* * *§ * * 


FOR COMPLETE DATA 
WRITE FOR ENGINEERING 
BULLETIN 405 (TETROC 
WIRES) 400A (CEROC 
WIRES). 


SPRAGUE ELECTRIC COMPANY 


44) MARSHALL STREET, NORTH ADAMS, MASS. 


SPRAGUE 


THE MARK OF RELIABILITY 
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A fibrous glass braid with 
a highly flexible, heat re- 
sistant vinyl coating... 


will not lose physical or 
electrical properties even 
when bent or knotted. 


Turbotuf, a class B 
material is flexible, tough, 
chemical and moisture re- 
sistant, won’t support com- 
bustion, has excellent 
thermal properties and 
dielectric strength, won’t 
fray when cut. (Available 
in sizes #24 to 1” I.D. in all 
standard colors.) 


For more information 
and samples, and, if you 
wish, technical assistance 
in selecting the right in- 
sulation for your applica- 
tion, write or call 


DIVISION OF 


American ENK A Corporation 
DEPT. T, 36 SUDBURY ROAD, 
CONCORD, MASSACHUSETTS 
TELEPHONE: EMERSON 9-9630 
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coaxial cable with a phase shift of 
only 20 parts per million/°C, within 
the range of 10 to 32°C. Normally, 
coaxial cable exhibits a 200 parts per 
million/°C phase shift over this tem- 
perature range. The process is said to 
be suitable for any coaxial cable de- 
sign utilizing polyethylene dielectric, 
and to permit full conformity to the 
environmental and electrical require- 
ments of MIL-C-17C specifications. 
Major applications at present include 
radar and sonar, where sending and 
receiving signals must be compared 
with minimum variable introduced by 
the coaxial cable. Times Wire & Cable 
Co. Inc., Division of The International 


Silver Co., Wallingford, Conn. 
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End Closure for Pipe-Type Cables 


New end seal for pipe-type cables 
allows for the expansion and contrac- 
tion of the cable. The device report- 
edly does not require excessive pres- 
sure against the cable which might 
damage cable insulation. At the same 


time, the oil seal is not disrupted by 
cable movements. The end closure, or 
“flexible barrier,” has application to 
semi-stop joints and potheads on high 
pressure, oil-filled, pipe-type systems. 
Cable Accessories Div., Anaconda 
Wire and Cable Co., Hastings-on- 
Hudson, N.Y. 


Print No, Ins. 130 on Reader Service Card 


Silicone O-Rings Are Flashless 
And Dimensionally Stable 


Special O-rings tradenamed “Silic 
O Rings” are said to be virtually 
flashless—flash is held to a maximum 
of .001” on all units. However, out- 
standing feature reported is dimen- 
sional stability. They are offered in 
a range of very small sizes not nor- 
mally available from conventional 
sources. While the O-rings are molded 
in various compounds, the company 


specializes in silicone rubber O-rings 
because of silicone’s excellent high 
and low temperature characteristics; 
its resistance to chemicals, ozone, and 
aging; and its resistance to compres- 
sion set. A. P. M. Corp., 41 Honeck 
St., Englewood, N.J. 
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Printed Wiring Boards 
For Military Circuits 


Military requirements on electronic 
equipment circuits reportedly may be 
met without high cost and design de- 
lay by using circuit boards which in- 
corporate circuits from the Navy 
Handbook of Preferred Circuits in a 
modular printed wiring design. The 
“Preferred” circuit boards are com- 
pletely etched, requiring only drilling 
and inserting components for finished 
assembly. Sample Preferred circuit 
board with complete listing of stock 
circuits, $2. Advanced Designs Inc., 


914 Lullaby Lane South, Vienna, Va. 


Print No. Ins. 132 on Reader Service Card 


Color Coded Connector Cables 


Connector cables for tape, magnetic 
phono, ceramic phono, tuner, ampli- 
fier, microphone, speaker, etc., are 
coded in five colors for quick, easy 
lead identification. One basic color is 
recommended for each connection 
from jack to cord to jack. Channel 
or multiple connections may be 
marked by means of available colored 
marking strips applied to handles or 
color dots applied to chassis. Cords 
are colored flexible plastic covered 
shielded cables; handles are injection 
molded plastic with added length for 
easy grasping and smaller diameter 
for hard-to-reach places. Connectors 
are available in a wide range of styles. 
Chart showing “Recommended Color 
Code” for 11 basic connections avail- 


se Heat life “High B Bond Strength 
» Complete Dip Tank Stability 
Contains: No nous Savnts 


HELICAL COIL BONDING TEST 
ISONEL® 31 INSULATING ‘VARNISH: WITH: 
(A) AWG 18H -Nylon/Formvar 

(B) AWG 18H 
Polyester — Polyester Overcoat 
coils baked 6 hrs. at 300° F. 


BONDING STRENGTH — POUNDS 


wire. 


20 40 60 80 100 120 140 160 180 
TEST TEMPERATURE °C. 


TOM ot hadi eee ISONEL 31 contains no euis « cures by polymeriza- 


ISONEL® 31 Insulating Varnish with 


18H (B) Polyester — i ester Overcoat : 
ae = eimrce tion and does not carbonize at Class F operating temperature. : 


~ Complete details about ISONEL 31 Varnish are avail- 
able in a new technical bulletin. Write for your copy now, 


void eo 


2.000 |__NO FAILURES AT 2200 HRS. ae * : : . : : . 
LIFE Rs. een sulati rnishes and Wire Enamels — Since 1906 
es PA Insulating Varnishes and mgs ree 1006 


<e 


el ARNISH Ct COMPANY, ING. 


NEW YORK. 


TEMPERATURE °C. 
. France . “Mexico 
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able. Zoron Inc., 612 W. Monroe St., 
Chicago 6. 
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Feed-through Pigtail Extension 
Eliminates Soldering 


A soldering operation is eliminated 
through the use of the Press-Fit type 
FT-M-9 miniature feed-through ter- 
minal with pigtail lead. The unit has 
a standard pin lug on the opposite 
end from the pigtail lead. The pigtail 
lead is 144” long, but may be speci- 


fied in other lengths. The lead allows 
bending to other terminations for 
point-to-point wiring. It is said to be 
especially adaptable to printed wiring 
boards and popular in computer as- 
semblies. Sealectro Corp., 610 Fay- 
ette Ave., Mamoroneck, N.Y. 
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Stator End Caps of 
Open Weave Glass Fabrics 

Stator end caps for insulating coil 
end turns on the stators of small 
motors are now available in open 
weave glass fabrics. These porous 
stator end caps hold coil ends in a 


fixed position and permit resin flow 
through the insulator during encapsu- 
lation to provide a solid, void-free 
unit. Glass fabrics are formed with 
phenolic, melamine, or silicone resin 
to fit all temperature classes. Stevens 
Products Inc., 86-88 Main St., East 
Orange, N.J. 
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Line Post Insulators 
For Large Conductors 


New “Locke” line post insulators 
feature extra-wide wire grooves to ac- 


GUDELACE 
TAKES THE 


SLIPS 
OUT OF 
LACING 


A 


Try this simple test. Tie a piece of Gudelace around a pencil in a half hitch and pull 
one end. Gudelace’s flat, nonskid surface grips the pencil—no need for an extra finger 
to hold Gudelace in place while the knot is tied! 


Gudelace makes lacing easier and faster, with no cut insulation, or fingers—no slips 
or rejects—and that’s real economy. Gudelace is the original flat lacing tape. It’s 
engineered to stay flat, distributing stress evenly over a wide area. The unique nonskid 
surface eliminates the too-tight pull that causes strangulation and cold flow. Gudelace 
is made of sturdy nylon mesh, combined with special microcrystalline wax, for out- 


standing strength, toughness, and stability. 


Write for a free sample and test it yourself. See how Gudelace takes the slips—and 


the problems—out of lacing. 


GUDEBROD 


Electronic Division 
225 West 34th Street @ 
New York 1, N.Y. 


BROS. SILK CO., INC. 


Executive Offices 
e 12 South 12th Street 
Philadelphia 7, Pa. 


VISIT GUDEBROD BOOTH 4718 at the WESCON SHOW 
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commodate large conductors. Avail- 
able in five ASA sizes from 23 kv 
through 69 ky, the new insulators 
have a 134” wire groove, with circu- 
lar depths ranging from %” in the 
lowest rating to 34” in all other rat- 
ings. The insulators reportedly have a 
rated cantilever strength of 2,800 Ibs 
and an impact strength substantially 
higher than other similar units. Units 
tested at twice their cantilever rating 
produced no breakage in the porce- 
lain. The new insulators.also feature 
a metal disc which makes the insula- 
tor seal air tight, prevents moisture 
from entering the porcelain column, 
and eliminates the conventional rub- 
ber diaphragms. Long or short line 
post studs for steel or wood cross-arm 
mounting are available in each rating. 
General Electric Co., Insulator Dept., 
Box 57, Baltimore 3, Md. 
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Cable Accessories in 
Extended Size Range 


New cable connectors, panel and 
machine receptacles, and cable lugs 
to fit flexible power cable ranging in 
all sizes up to 750 MCM extra flexible 
are all available either in waterproof, 
neoprene insulated styles, or in hard 


fibre insulated types for use where 
moisture is not a hazard. The high 
pressure, low resistance connection 
may be quickly locked or discon- 
nected by rotating a quarter of a 
turn. Where waterproof, neoprene in- 
sulation is desired, a low cost vulcan- 
izing kit permits the user to make his 
own waterproof cable connections or 
repairs in the plant on his own cables 
in minutes. Kit includes thermostat- 
ically controlled 110 v_ vulcanizing 
press, uncured neoprene vulcanizing 
tape, etc. Cam-Loc Div., Empire Prod- 
ucts Inc., 9213 Blue Ash Rd., Cincin- 


nati 42, Ohio. 
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Better 
Refrigerant-22 
resistance with new 


Formvar/based 
enamel 


A new FORMVAR based magnet wire enamel has 
been developed specifically for hermetic as well as 
general purpose service. The new insulation offers 
excellent resistance to Refrigerant-22... extract- 
ibles 144% or below. Also, it offers high cut-thru 
resistance ... up to 300°C. Plus the same service- 
proven balance of properties of standard FORMVAR- 
with-phenolic enamels. 


Consider this unequalled combination of key 
properties: 


Refrigerant-22 extractible content below 14%; ex- 
cellent blister resistance before‘and after prebake. 


Excellent moisture resistance as determined by 
the boiling water test. 


Wet dielectric strength greater than 2000 volts 
per mil after 24 hour submersion in distilled 
water. 


Electrical resistance retained at elevated tem- 
peratures. 


Thermal life of 60,000 to 100,000 hours at 130°C 
when overcoated with suitable varnishes. 


This new enamel has been well proved in the field. 
The enamel or coated wire is available from your 
regular supplier under the FORMETIC or other trade- 
mark. Consult him for more details on how this 
new insulation will pay you real dividends in 
trouble-free performance. 


SALES OFFICES: ATLANTA, CHICAGO, LOS ANGELES, NEW YORK, 
SPRINGFIELD, CLEVELAND, SAN FRANCISCO, GREENSBORO, ST. LOUIS. 


IN ENGLAND & EUROPE: SHAWINIGAN LTD., MARLOW HOUSE 
LLOYD’S AVENUE, LONDON, E. Cc. 3 


(SHAWINIGAN 


RESINS 
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New Instruments and Equipment 


For further information on these 
products print the item number on 
the Reader Service Inquiry Card on 
the back cover. Fill out and mail the 
card—no postage is required. Insula- 
tion will immediately forward your 
inquiry to the manufacturers con- 
cerned so that they can send you more 
information promptly. 

Elongation Tester for 
Conductor Wire 


A special tester designated model 
XE-5 is designed specifically for 
measuring elongation of copper wire, 
primarily to determine the suitability 
of copper conductor wire for strand- 
ing. It can also be used to quickly 
obtain an accurate and economical 
evaluation of any similar material 
where elongation is the prime con- 


sideration. Model XE-5 is equipped 
with wedge wire clamps which permit 
rapid inserting and removal of test 
specimens. Elongation is indicated by 
an easy-to-read 5 ft steel tape. Clamp 
separation is at the rate of 12”/min- 
ute. The tester may be arranged either 
for wall mounting or furnished with 
a floor stand. Scott Testers Inc., 211 
Blackstone St., Providence, R.1. 
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High Voltage Sphere Gaps 
For Testing Insulation 


Complete line of high-voltage 
sphere gaps are for use by electrical, 
cable, and insulation manufacturers; 


industrial plant maintenance depart- 
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ments; utility central stations; and 
laboratories to measure a-c, d-c, and 
impulse voltage in dielectric materials 
and all kinds of insulated apparatus. 
They are also suitable for use as a 
protective device to prevent exces- 
sively high voltage from being ap- 
plied to the test specimen, to calibrate 
testing equipment, and to check wave 
form of applied test voltages. Diam- 
eters Of 2odeee>, 12.5, 25, 90, 75, 
and 100 cm and spark-over ratings of 
8.5 to 1338 volts are available. They 
can be obtained in bench or floor- 
mounted units ranging in price from 
$400 to $20,000. Each assembly fea- 
tures a pair of polished, adjustable 
metal spheres mounted on an insu- 
lated framework. The gaps can be pre- 
cisely adjusted and are equipped with 
a separate 
inductive resistor assembly to limit 


current-limiting, non- 


current during spark-over. High Volt- 
age Specialty Transformer Section. 


General Electric Co., Holyoke, Mass. 
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Walk-In Ovens Rated 850°F 


New walk-in production 
called “Super Duty S-Type” ovens, 
are rated at 850°F (max), and are 
available in six models from 250,000 
to 1,500,000 btu/hr. Heaters are 
available in gas, oil, or electricity. All 


ovens, 


oven bodies and heaters are con- 
structed of 18 gauge steel exterior, 16 
gauge aluminized steel interior, and 


have 6” of insulation. Each oven is 
equipped with two swing doors, 
gravity exhaust stack, approved safety 
system, and indicating-type controls. 
Interior. dimensions of the ovens 
range from 4’6” x 6’ x 6’ to 8’ x 12’ 
x 69”. Fast, uniform heating is said 
to be featured. Bulletins 202-3 and 
P-202-3A available. Despatch Oven 


Co., 619 SE Eighth St., Minneapolis 


14, Minn. 
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Stripping and Cutting Machine 
For Shielded Cable 


An air-operated machine designed 
for the semiautomatic stripping of 
braided shielding wire cuts and fuses 
together the ends of the shielding, 
preventing unraveling and matting of 
the cut wires. This simplifies subse- 
quent handling of the stripped cable 
and speeds the attaching of terminals 
or connectors. Production rates of 600 
to 1200/hr reportedly can be achieved 
on most cables. Wires with soft or 
temperature-sensitive insulation ma- 
terials can be stripped without any 
damage to the insulation, it is stated, 
and both copper and stainless steel 
braid can be handled. The machine 


consists of a control cabinet with the 
necessary power supply and timers 
and a separate air-operated stripping 
head. The stripping length is adjust- 
able from 44” to 144”, or longer, if 
specified. Only one wire size can be 
stripped with a given size of dies, but 
tools for different sizes of cable can 
be mounted in a few minutes. The 
machine is also adaptable to the cut- 
ting and fusing of fine stranded con- 
ductors and other exposed stranded 
or braided wire. Price is $1000 to 
$1500. Ewald Instruments, Box 124, 
Kent, Conn. 
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Solderless Terminal Tool 


Small hand tool made of spring 
steel cuts solid or stranded wire, strips 
off the insulation, and crimps on — 
solderless terminals. Cutting edge is 
ground—not stamped. A sliding set 
screw can be used when a particular 


setting is desired for continuous strip- 
ping of a particular size wire. The 
#9900 tool will fit into a shirt pocket, 
yet enough leverage can be obtained 
to crimp a #12-10 size wire. It is 
designed to work with wire sizes from 
#22 through #10. Price is $2.50. 
R. N. Hunter Sales Co., 9851 Albur- 


tus Ave., Sante Fe Springs, Calif. 
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All-Transistor D-C Voltmeter 


High impedance DC TRVM’s are 
completely self-contained instruments 
that require only 31” of panel space 
and weigh less than 114 lbs. New cir- 
cuit techniques reportedly eliminate 
zero drift and the necessity for zero 


from as low as 100 mv on each side 
of zero, while maintaining a constant 
input impedance of 1 megohm (min). 
Performance is in compliance with 


MIL specs. Standard 


appropriate 


range for the model 305-1 is .5-0.5 
through 300-0-300-v, d-c, i. e. 
model 305-2 the 
standard range is 0-1 through 0-300-v, 


e., Zero 
center; and for 
d-c, i. e., zero-left. Accuracy claimed 
is 2% of full scale. Instruments are 
extremely simple to install and main- 
tain. They can be calibrated in the 
field without being removed from 
their position on the panel. Trio Labo- 


ratories Inc., Plainview, L. I., N. Y. 
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tem is designed for use with small 
volumes of corrosive and expensive 
solutions or solvents requiring con- 
stant circulation or freedom from 
solid particle contamination. Model 


LAI-1 combines a miniature “Full- 
View” 
epoxy centrifugal pump powered by 
a 1/40 hp continuous duty motor. All 
the components are mounted on an 


lucite filter chamber with an 


8” x 9” linen phenolic panel. Since it 
comes complete with filter tube, vinyl 
hose, and electric cord, it can be 
plugged into any 2 or 3 wire 110-y, 
d-c outlet for immediate operation. 
Capacity is 180 g/h on open pump- 
ing and this model will keep a 10-gal 


controls. The amplifier section uses 
five transistors, and is chopper-stabi- 


lized, enabling a selection of ranges A complete 


Miniature Filter Systems 


“Miniature” 


tank vigorously agitated or filtered to 
sparkling clarity. Model LAI-3, which 


filter sys- has a larger filter chamber, can be 


Get 


FULLY AUTOMAT! 
OF FINISHED 


... any operator can® 
produce 3,000 or more 
leads per hour in any 
insulated wire to 10-ga. 
END wire stripping bottlenecks ! 
You can measure, cut off and 
strip insulated wire with this fully 
automatic ARTOS machine. 
over 6,000 leads per hour with 
some types of wire. 

With unskilled labor, solid or 
stranded wire leads are produced 
in lengths from 2’’ to 194'’— 
and stripped up to 2”’ at one or 


both ends. 

eS (Left) AE-563 
PREFEEDER 
Completely automatic, self-adjusting unit with 
1, hp. motor. Requires no attention after wire 
5. has been threaded into stripping machine. 
Heavy reels roll into cradle or can be mount- 
£ ed on a shaft. 
ALSO AVAILABLE: Extra equipment to 
mark leads with any code. Other machines 
also attach prefabricated terminals in strip 
» form to your wire leads. 


"WRITE FOR FREE BULLETIN 
Visit us at Booth 4721—Wescon Show 


ARTOS, ENGINEERING CO. 


2763 S. 28th St. Milwaukee 46, Wis. 


c PRODUCTIOn 
WIRE LEADS 


ARTOS 
MODEL CS-6 
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fies KIR-OPERATE 
SEALANT GUNS 


reduce material 


waste up to 
75% 


Save TIME, MATERIAL and MAN HOURS 
with PYLES high efficiency equipment. 


® Quality built for long service. 
e@ Ideal for two-part compounds. 
e@ Sturdy, all-metal construction. 


@ Disposable polyethylene liners 
save cleaning. 


@ Smooth, uniform flow. Dripless 
shut-off. 


@ Lightweight, easy handling. 
@ Uses standard air supply. 


Write for detailed literature and prices. 


PYLES INDUSTRIES, INC. 


DETROIT 41, MICH 


i 7 
uoudoy  OTQNe7 
NT 
ORG. INC 20855 TELEGRAPH RD. - 
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ordered for up to 25-gal tanks. Bulle- 
tin 602 available. Sethco Mfg. Co. 
Corp., 2284 Babylon Turnpike, Mer- 
rick. Wet by aNes\: 


Print No. Ins. 207 on Reader Service Card 
Automatic Capacitance Bridge 


Model 8529 automatic capacitance 
bridge for high speed automated test- 
ing of capacitors may be set for a 
nominal accept value over a range 
of 0.001 microfarads, to 10.0 micro- 
farads in increments of 0.001 micro- 
farad. High, normal, and low indica- 
tions are by means of three pilot 
lights. Connections may be provided 
for operation of automatic reject and 
classifying devices. Model 8529 may 
be supplied with high low limit con- 
trols adjustable within a range of 
+0.25 to 25%. Associated Research 


Inc., 3777 W. Belmont Ave., Chicago. 
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Impregnator for Transformers, 
Other Parts 

Impregnating of transformers and 
other electrical and electronic parts 
may be accomplished through the use 
of the new “Mogullizer” which offers 
a number of advantages. A high 
vacuum (29” or more) reportedly re- 
moves all air and moisture from cast- 
ings to be sealed and assures positive 


penetration of the impregnating ma- 
terial into the most minute porosity; 
air pressure is applied for further 
impregnation. The Mogullizer is 
equipped with a thermostatically con- 
trolled 
tank. It can also be supplied refrig- 
erated or with both heating and 
refrigeration. It is shipped as a com- 


electrically heated storage 


pletely packaged unit with all gauges, 


piping, valves, and electrical controls 
mounted on a structural steel base, 
ready for hook up to utilities. Avail- 
able in any size to meet individual 
production requirements. Metallizing 
Co. of America Inc., 3520 W. Carroll 
Ave., Chicago 24. 
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Plier Shaves and Cuts 


The #A99 fine 


diagonal cutter is designed specifi- 


super midget 
cally for shaving solder and cutting 
extended leads. The slim head allows 
working in the confined areas around 


circuit boards. Illustration shows the 


plier in use on an electronic filter. 
This plier comes with cushion grips 
and is available with or without 
spring. R. N. Hunter Sales Co., 9851 
Alburtus Ave., Sante Fe Springs, 
Calif. 
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A problem 


SAVE) 


Operating Time 
Operating Costs 
Equipment Investment 


tn tubber insulation ? 
PELMOR Has THE ANSWER! 


ENGINEERED COMPOUNDS: 


Highly specialized electrical insulations. Resistant to extreme 


temperatures, fuels, oils, chemicals, weather and ozone. 


Designed to meet exacting physical specifications. 


_ MATERIAL BASED ON: 


Flurocarbons, hypalons, silicones, polyacrylics, neoprenes, 


butyls and general purpose rubbers. 


PELMOR TECHNICIANS, serving a broad range of 


__ industries, are ready to supply you with mixed compounds, 
__ molded parts or solution coatings. 


TESTING, RESEARCH AND DEVELOPMENT, DESIGN 
AND ENGINEERING SERVICES are also available. 


I Write: 


PELMOR LABORATORIES, Inc. 


Newtown 1, Pennsylvania / WOrth 8-3334 


Inquiries 
will receive 
immediate 


attention. 
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with Automatic Machines by POSSIS 


eee eeecseseoereeeeseeesreeeoe 


Automatic STATOR CUFF INSERTER 


eee eee eerereeseeeseeeeseseose 


Automatic CELL INSERTER 


: Semi-Automatic 
Wire and Harness TAPER 


Automatic 
Double Flier ARMATURE WINDER 


Ceoeceecseeseseeesseeeeses 


Fully automatic machines save up to 50% of operating time 
on many production line jobs. Appreciable savings possible 
on many of your manufacturing operations. Write today 
for information; detailing your specific requirements! 


POSSIS MACHINE CORPORATION 
827 Rhode Island Ave. © Minneapolis 26, Minn. 
Manufacturers of Cell and Wedge Inserters e Armature Winders 
e Coil Winders ¢ Semi-Automatic Taping Machines 
e Automatic Fence Weaving Machines © Special Machines 
of the Electric Motor and Automotive Industries 


—P Tr ce 
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New Literature 


All catalogs, bulletins, and other 
literature or sample cards described 
are available free of charge. To obtain 
your free copies, just print the item 
number on the Reader Service Card 
on the back cover. Fill out and mail 
the card—no. postage is required. 
Insulation, immediately forwards your 
requests to the companies concerned 
so that the literature can be sent to 
you promptly. 


Comprehensive Technical Report 
On Polycarbonate Films 


Technical report CDC-396 details 
the physical and electrical properties 
of “Lexan” polycarbonate films. It 
compares extruded and solvent cast 
films and lists suggested applications. 
13 pages. Chemical Materials Dept., 
General Electric Co., One Plastics 
Ave., Pittsfield, Mass. 
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Silicone and Fluorocarbon 
Product Data and Sample 


New bulletin on molded, extruded, 
and bonded silicone and fluorocarbon 
products contains a sample of a sili- 
cone seal used in appliances. Electri- 
cal and other properties and advan- 
tages are covered. 4 pages. Moxness 
Products Inc., 1963 Indiana St., Ra- 


cine, Wisc. 
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Thermoplastics Data Sheets 


A series of informative plastic data 
sheets cover nine of the most widely 
used thermoplastic materials. Each 
file-size bulletin contains a brief de- 
scription of the subject plastic and its 
typical uses, as well as specifications 
covering its physical, electrical, and 
chemical resistance characteristics. In 
addition, sizes, forms (sheets, profiles, 
tubing, etc.), and colors in which the 
material can be furnished are shown. 
Materials covered include elastomeric 
vinyl, rigid polyvinyl chloride, poly- 
ethylene (conventional and linear), 
polypropylene, styrene (standard, 
high impact, and light stabilized), 
butyrate, nylon, “Penton,” and “Cyco- 
lac” ABS polymer. Conneaut Rubber 


and Plastics Co., Commerce St., Con- 


neaut, Ohio. 
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Booklet on Silicones 
For Electrical Insulation 


New publication, “Silicones for 
Electrical Insulation” designated CDS- 
288, contains more than 20 photo- 
graphs and charts providing data and 
examples of silicones in use in a wide 
variety of electrical and electronic 
applications. Included are sections on 
silicone varnishes for impregnating 
and protective coatings, clear and 
opaque potting and encapsulating ma- 
terials including rubbers, pressure 
sensitive adhesives, dielectric fluids, 
dielectric greases, wire and cable in- 
sulation, and combination construc- 
tions of silicones with other materials. 
Also shown are some testing facili- 
ties which are available for develop- 
ment of new products and applications 
and for the solution of complex cus- 
tomer problems. 8 pages. Silicone 
Products Dept., General Electric Co., 
Waterford, N.Y. 
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Booklet on 7 Copper-Clad 
Laminates for Printed Circuits 


Seven grades or types of “Micarta” 
copper-clad laminates for printed cir- 
cuits can be compared in physical and 
electrical properties in a new brochure 
(B8215). Recommended applications 
are included for each laminate to 
guide selection. Included in five 
paper-base phenolic grades are two 
new grades said to have exceptionally 
high fire resistance and one for appli- 
cations that are electrically critical. 
Glass-base epoxy grades are included 
for applications that are critical in 
heat resistance and electrical proper- 
ties, for precious-metal plating, and 
for applications such as computer 
cards. 8 pages. Westinghouse Elec- 
tric Corp., Micarta Div., Hampton, 
S:G. 
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Bulletin on Properties and Uses 
Of Products for Dielectric Coatings 


New product Reference File de- 


INSULATION 
ENGINEERS 


Your knowledge of insu- 
lations, insulation applica- 
tions and magnet wire can 
put you in line to fill an 
opening in our Technical 
Service Group. This posi- 
tion offers an outstanding 
future in a desirable Mid- 
western location with one 
of the leaders in the elec- 
trical industry. Send com- 
plete résumé including sal- 
ary requirements, willing- 
ness to travel and personal 
references. Our employees 
know of this advertisement. 


Reply to: 
Section E8A 
INSULATION 

Box 270 

311 E. Park Ave. 
Libertyville, Illinois 


MFG 


combines these features: 

e high dielectric strength 
e low power factor 
e high arc resistance 
e formability in 

complex shapes 
Add to these the excellent heat 
resistance, low moisture absorp- 
tion and excellent moldability of 
MFG reinforced plastic—and you 


get better performance at signif- 
icantly low cost! 


Molided GREATEST Name 


Fiber 
x REINFORCED Goss 


Glass 
Company 


4307 Benefit Avenue, Ashtabula, Ohio 
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50 KV DC HV TEST SET 


@ Small size, light weight 
© Rugged & reliable 
@ Low cost 


Model S50-5DC is designed for dielectric 
testing, for leakage current measurements 
at high-voltage, and also used as a high 
voltage power supply for CRT work, 
electrostatic processes, sparking, corona 
generation, etc. 

The oil-filled tank, less than 1 cu. ft. in 
volume, contains all HV components, 
metering facilities and automatic output 
shorting solenoid. 

Selenium rectifiers are employed for 
ruggedness, long life and enhanced reli- 
ability. HV terminates in a shielded cable. 

A fully instrumented control panel in 
cabinet or for rack mounting, not shown, 
provides all safety and convenience fea- 
tures. 

The HV section pictured also available 
by itself without the control cabinet for 
use as a power unit. 

Many other models available. 


Telephone or write. 


Peschel Electronics, Inc. 
Phone TRinity 8-3251 


Towners Patterson, N.Y. 
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You can depend on 


SAUEREISEN 


TECHNICAL CEMENTS 


ACID PROOFING 


INSULATING 

ASSEMBLING 
7 PIPE JOINTING 
} SEALING 
COATING 
EMBEDDING 
MOLDING 
HEAT TREATING 
CHIMNEY LINING 


F : 


Used the world over, since 1899, for improv- 
ing quality, speeding assembly, cutting costs 
and providing protection against corrosion. 


Write for data sheets 


Sauereisen Cements Co. 
Pittsburgh 15, Pa. 
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scribes the physical properties and 
suggested uses of “Formvar” poly- 
vinyl formal, “Butvar” polyvinyl bu- 
tyral, “Gelvatol” polyvinyl alcohol, 
and “Gelva” polyvinyl acetate resins, 
emulsions, and spray-dried powders. 
12 pages. Shawinigan Resins Corp., 


Dept. DP, Springfield 1, Mass. 
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Bulletin on Epoxy High Temperature 
Properties, Laminate Uses 


Significant data on high-tempera- 
ture properties of “Oxiron” epoxy 
resins and on the potential of these 
materials in laminate applications are 
reported in new technical bulletin No. 
2. Information on uses in wet lay-up, 
prepreg, and printed circuitry lami- 
nate applications is given. Various 
curing systems that have been found 
to give the materials excellent high- 
temperature properties are also dis- 
cussed. Formulation, cure cycle, and 
high-temperature properties of three 
systems are compared with those of 
a conventional epoxy system. Proper- 
ties given cover such areas as heat 
distortion, flexural strength and modu- 
lus, stress relaxation, and dielectric 
loss factors. Supporting material in- 
cludes eight tables and seven dia- 
grams. 6 pages. Epoxy Dept., Food 
Machinery and Chemical Corp., 161 
East 42nd St., New York City. 
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Asbestos-Phenolic Molding Compound 
And Insulations Featured in Catalog 


A new asbestos molding compound 
in sheet form is featured in a catalog 
of parts and materials of use in fabri- 
cations for spacecraft and in missile 
applications. “Thermomat,”  specifi- 
cally developed for parts subjected to 
extreme temperatures, is a non-woven 
asbestos felt saturated with a thermo- 
setting phenolic resin, plus an inor- 
ganic filler. Catalog PK-162A_in- 
cludes complete tabular data on the 
available styles of Thermomat, in- 
cluding mechanical, thermal, and 
electrical properties of the molded 
part. Properties of the material before 
molding are also given. PK-162A also 
describes other products that are pres- 
ently functioning in 
where flame erosion, temperature, 
pressure, or chemical action create 
critical conditions. Plastics discussed 


applications 


in the fabrication or composition of - 
the standard and custom parts de- 
scribed include silicones, neoprene, 
and fluoroelastomers. “Teflon” and 
asbestos tape, tubing, and cloth are 
also covered. 28 pages. Johns-Man- 


ville, 22 East 40th St., New York 16. 
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Data Booklets on Polyester Resins 
For Potting and Reinforced Plastics 


Data on polyester and acrylic-modi- 
fied polyester resins are given in a 
group of booklets on the “Paraplex” 
P-series resins. The booklets discuss 
the physical and chemical properties 
of each of the grades of the resins and 
contain suggested formulations for 
various types of applications, includ- 
ing production of reinforced plastic 
parts and the potting of coils and 
other electrical components. Curing 
characteristics of the different prod- 
ucts are given, along with specific 
properties of the cured resins. Rohm 
& Haas Co., Plastics Dept., Washing- 


ton Square, Philadelphia 5, Pa. 
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Report on Polypropylene Solid 
And Cellular Coatings for Wire 


Electrical and physical properties 
of “Tenite” polypropylene formulas 
developed for solid and cellular coat- 
ings of wire are described in Techni- 
cal Report No. 7. The report details 
typical extrusion conditions for both 
types of coating, and presents com- 
prehensive information (accompanied 
by diagrams) on techniques for apply- 
ing the plastic material to wire and 
the equipment required. 8 pages. 
Plastics Div., Chemical 


Products Inc., Kingsport, Tenn. 
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Eastman 


Bulletin on PVC Products and Services 


Comprehensive bulletin describes 
polyvinyl chloride homopolymers, co- 
polymers, and compounds. Illustrated 
bulletin also describes the company’s 
background, facilities, and the many 
uses of PVC in the electrical insula- 
tion, calendering, rigid sheeting, 
molding, and extrusion industries. 4 


pages. Cary Chemicals Inc., P.O. Box 
38, East Brunswick, N.J. 
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Brochure on Fire-Retardant Foams 


Properties and potential applica- 


tions of a rigid, fire-retardant poly- 
urethane foam are described in a 
new brochure, D-300. It lists typical 
properties of general purpose, slab, 
high density, and high rise “Hetro- 
foam.” Fire-retardance and other 
properties such as heat and dimen- 
sional stability, dielectric strength, 
dielectric constant, power factor, low 
water absorption, low moisture perme- 
ability, and low thermal conductivity 
are covered. 4 pages. Durez Plastics 
Div., Hooker Chemical Corp., North 


Tonawanda, N.Y. 
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Bulletins on Flame-Retardant 
Glass-Epoxy Laminates 


“Fireban” 600, a flame-retardant 
glass-base/epoxy-resin laminated 
plastic, and Fireban 600 E, the cop- 
per-clad version, are described respec- 
tively in bulletins 51.5.20 and 51.5.21. 
Other characteristics listed for Fire- 
ban 600 include mechanical strength, 
interlaminar bond strength, electrical 
properties under high humidity con- 
ditions, chemical resistance, and mois- 
ture absorption. Bulletin 51.5.21 lists 
property values for copper-clad sheets 
and gives thickness tolerances for 
four different foil thicknesses (.0014”, 
0028”, .0042”, and .007”). Both 
standard tolerances and close toler- 
ances are listed for composite sheet 
thicknesses. 2 pages each. Taylor 


Fibre Co., Norristown, Pa. 
Print No. Ins. 312 on Reader Service Card 


Bulletin on Curing Agent 
For Epoxy Resins 


New bulletin C-103 describes char- 
acteristics of a mixture of aromatic 
polyamines which is said to be essen- 
tially 100% active as an epoxy resin 
curing agent. Bulletin covers desir- 
able electrical and other properties 
imparted to cured castings and lami- 
nates, handling, mixing, pot life, tox- 
icity, etc. 8 pages. Naugatuck Chemi- 
cal, Div. of U.S. Rubber Co., Nauga- 


tuck, Conn. 
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Folder on Instrument for 
Accurate D-C Measurements 


New folder shows how a wide range 
of precision d-c measurements can 
be made with a single instrument 
through selective expansion of the 
meter scale. 4 pages. Greibach In- 


struments Corp., 319 North Ave., 


New Rochelle, N.Y. 
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Booklet on Manufacturing of 
Insulated Thermocouple Wire 


New catalog describes the processes 
used to produce “Tempak” mineral 
oxide insulated thermocouple mate- 
rials. In addition to specifications 
and descriptive data on the metal- 
sheathed, ceramic-insulated wire, cat- 
alog Tempak/2550 also describes 
facilities and quality control system. 
10 pages. Temptron Inc., 7030 Darby 
Ave., Reseda, Calif. 
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Catalog of Electronic Projects 


Catalog lists a great many elec- 
tronic projects which may be obtained 
for building by the customer. Cir- 
cuits, parts lists, and explanatory 
notes are furnished in the projects. 
Instruments and components are for 
use in laboratory, production, home, 
and educational facilities. 16 pages. 
Henry Francis Parks Laboratory, 
P. O. Box 1665, Lake City Station, 
Seattle 55, Wash. 
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Technical Data Describes 
New Ceramic Diode Closure 


Technical Bulletin M-103 describes 
a new ceramic diode closure, lists 
complete specifications and numerous 
advantages, and illustrates the closure 
both in 
finished _ parts. 
standard size closure in 6 stock sizes 
and end cap specifications are noted. 
2 pages. Metalizing Industries Inc., 


338 Hudson St., Hackensack, N. J. 
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cross-section as well as 
Dimensions of the 


Data Sheet on New Method of 
Determining Total Acidity 


Data sheet outlines continuous, 
automatic method for determination 
of total acidity. The method details a 
means by which, with the addition of 
a suitable buffer, slight changes in 
acid concentration will give only 
slight changes in indicator color, in- 
stead of the usual sharp, complete 
change. A flow diagram is included, 
as well as actual chart recordings. 
2 pages. Technicon Controls Inc., 


Research Park, Chauncey, N. Y. 
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GROMMETS 


ONE-PIECE NYLON 


Simple Installation 


@ Snug fit—no rattle @ High static strength 
and retention characteristics @ Superior wear 
resistance without abrasion @ Excellent elec- 
trical properties @ Greatly simplify stocking. 
4 basic lengths fit sheet gages from .025 to 
-250 @ Grommet is merely inserted through 
aperture. A simple tool flares protruding shank 
until induced hoop stresses flip shank back 
on itself. @ No heat needed in installation. 


Write or phone for name of nearest 
representative. 


- WESTERN SKY 
INDUSTRIES 


Dept. | © 21301 Cloud Way, Hayward, Calif. 
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“ITEN-IDEA KIT" 


Send for it. Free samples and data in fibre, industrial 
plastics from your complete source. 


The ITEN FIBRE Co. 


210 Iten Ave., Ashtabula, O. Tel.: WY 7-6134 
NORTH: 
3645 N. Elston Ave., Chicago 18, Ill. @ Tel. CO 7-1272 
SOUTH: 
2207 Butler St., Dallas, Tex. e Tel: LA-7846 


EAST: 
175 Fifth Ave., New York 10, N.Y. @ Tel: GR 7-4226 
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DIAMONITE 


High Alumina Ceramics for 
Electronic Application 


Diamonite ceramics, with improved phys- 
ical and dielectric strength and low loss 
factors, are vacuum tight and readily 
metallized. 

Complete range of sizes, from diodes 
to klystrons. 

Design engineering service available 
with specialties department for prototype 
quantities. 

Write for your free copy of “Electronic 
Fae which includes “Off-the-Shelf” 

fatal: 


products mio. co. 


Dept. IN-8, Phone JOseph 7-4211, Shreve, Ohio 
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ZINC ALLOY 


WING NUTS 


washer base high wing 


senior _ | 
series - lowwlng 


widest range of types, thread 
& blank sizes FROM STOCK 
GRC's WING NUT types include 


senior, junior and economy series 
—exclusive washer base, high, low, 
extra low, capped and round wing 
styles. Patented recessed wings, 
smooth-acting washer-like bosses 
simplify assembly, improve ap- 
pearance. Available in thread and 
blank sizes from #4 thru |/”. 
GRC's exclusive methods—die cast- 
ing zinc alloy or molding Nylon 
and Delrin fasteners in one high 
speed automatic operation—assure 
high quality at lowest possible 
cost. 

Write, wire, phone TODAY for SAM- 
PLES, prices, 

your copy of 


GRC’s NEW E 
INDUSTRIAL 
FASTENER 
CATALOG 
GRIES REPRODUCER CORP. 
World’s Foremost Producer of Small Die Castings 
60 Second St. ® New Rochelle, N. Y. 
Phone: NEw Rochelle 3-8600 
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Dates to Circle 


Meeting and Convention Notices 


Aug. 15-17 . . . Cryongenic Engineering 
Conference, sponsored by University of 
Michigan, Ann Arbor, Mich. 


Aug. 16-18 . . . Second International Elec- 
tronic Packaging Symposium, sponsored 
by University of Colorado, Boulder, 
Colo. 


Aug. 22-25 ... WESCON, The Cow Pal- 
ace, San Francisco. 


Aug. 23-25... AIEE, Pacific General 
Meeting, Hotel Utah, Salt Lake City, 
Utah. 


Aug. 28-Sept. 1 . . . ASME, International 
Heat Transfer Conference, University of 
Colorado campus, Boulder, Colo. 


Sept. 6-8 . . . Joint Nuclear Instrumentation 
Symposium, AIEE-IRE-ISA, North Caro- 
lina State College, Raleigh, N.C. 


Sept. 6-8 .. . IRE, National Symposium on 
Space Electronics and Telemetry, Albu- 
querque, N.M. 


Sept. 12... SPE, Plastics for Tooling, 
Retec sponsored by Central Indiana Sec- 
tion, Hotel Severin, Indianapolis, Ind. 


Sept. 14-15 .. . Engineering Management 
Conference, AIEE and ASME, Hotel 
Roosevelt, New York City. 


Sept. 21-22 . . . Industrial Electronics Con- 
ference, AIEE, IRE, and Instrument So- 
ciety of America, Bradford Hotel, Boston, 
Mass. 


Sept. 24-27 AIEE-ASME, National 
Power Conference, St. Francis Hotel, 
San Francisco. 


Sept. 24-29 ... Hluminating Engineering 
Society, National Technical Conference, 
Chase Park Plaza Hotel, St. Louis, Mo. 


Sept. 25-28 .. . American Welding Society, 
Fall Meeting, Adolphus Hotel, Dallas, 


Texas. 


Oct. 1-5... Electrochemical Society, Statler 
Hotel, Detroit, Mich. 


Oct. 2-4 . . . IRE; Canadian Electronics 
Conference, Automotive Building, Exhi- 
bition Park, Toronto, Canada. 


Oct. 5... Plastic Foams, Retec sponsored 
by Buffalo Section, SPE, Niagara Falls, 
N.Y. 


Oct. 9-11 . . . National Electronics Confer- 
ence, sponsored by AIEE, IRE, Illinois 
Institute of Technology, Northwestern 
University, and the University of Illinois, 
Hotel Sherman, Chicago. 


Oct. 10-12 . . . ASA, 12th National Con- 
ference on Standards, Rice Hotel, Hous- 
ton, Texas. 


Oct. 12-13 . . . SPI, 17th Annual New Eng- 
land Section Conference, Wentworth-by- 
the-Sea, Portsmouth, N.H. 


Oct. 15-20... ATEE, Fall General Meeting, 
Statler-Hilton Hotel, Detroit, Mich. 


Oct. 23-25 . . . Conference on Electrical 
Insulation, National Academy of Sciences 
—National Research Council, Pocono 
Manor Inn, Pocono Manor, Pa. 


Oct. 23-25 ... IRE, East Coast Conference 
on Aerospace and Navigational Electron- 
ics, Lord Baltimore Hotel, Baltimore, Md. 


Oct. 23-26 . . . The Wire Association, An- 
nual Convention, French Lick-Sheraton 
Hotel, French Lick, Ind. 


Oct. 25... SPE, Plastics in Major House- 
hold Appliances, sponsored by Kentuck- 
ian Section, Monogram Hall, Appliance 
Park, Louisville, Ky. 


Oct. 26-28 ... IRE, Electron Devices Meet- 
ing, Sheraton-Park Hotel, Washington, 
DC 


Oct. 30-31 . . . IRE, Radio Fall Meeting, 
Hotel Syracuse, Syracuse, N.Y. 


Nov. 6... AIEE, Third Western Technical 
Conference, Biltmore Hotel, Los Angeles. 


Calif. 


Nov. 7-9 . . . Eighth Industrial Electric 
Exposition, Electric League of Western 
Pennsylvania, Pittsburgh Room, Penn- 
Sheraton Hotel, Pittsburgh, Pa. 


Noy. 16... NEMA, Annual Meeting, Sum- 
mit Hotel, New York City. 


Dec. 12-14... Eastern Joint Computer Con- 
ference, Sponsored by AIEE, IRE, and 
Association of Computer Manufacturers, 
Sheraton-Park Hotel, Washington, D.C. 


Abbreviations Used in Notices 


—American Institute of Elec- 
trical Engineers 

—American Society for Test- 
ing Materials 


—American Society of Me- 
chanical Engineers 
—American Standards Assn. 
—Instiiute of Radio Engineers 
—Flectronic Industries Assn. 


NEMA —National Electrical Manufac- 
turers Assn. 

EASA —Electrical Apparatus Service 
Assn. 

SPE -—Society of Plastics Engineers 

SPI —Society of the Plastics In- 
dustry 

WEMA —Western Electronic 
facturers Assn. 


Manu- 


NEMA Electrical Insulation Index 


300 


ELECTRICAL INSULATING MATERIALS 


INDEX OF AVERAGE MONTHLY 
DOLLAR SALES BILLED BY YEARS 
1947 - 1949 = 100 


200 


100 


Apr. 61 Mar. 61 Apr. 60 
Index Series 125 142 _—s«:140 


Apr. 61 point change from other mos. —17 —15 
Apr. 61 % change from other months. —12  —ll _ 


Index is based on 1947-1949 average month, inclusive= 
100 

Published through the courtesy of the National Electrical 
Manufacturers Association 


HHO ZanIeIMGAHAt 
eee | A 
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Materials Used in Electrical Insulation Index 


Industrial Laminated Products 
Manufactured Electrical Mica 
Flexible Electrical Insulation 
Vulcanized Fibre 


Coated Electrical Sleeving 


SILK ... NYLON... VISCOSE ... ACETATE 


FORTISAN ... ORLON ... DACRON and other. 


os 


be 


* Serving 

* Braiding 

¢ Marker or Identification Threads 
° Lacing & Tieing Cords 

¢ Served Coverings and Binders 


regular and custom constructed, dyed and 
packaged to “individual” specifications by 


ng (Coiticellt 


Industrial Yarn Division, 
1407 Broadway, New York 18, N.Y. ® CHickering 4-6040 
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Speed Tyin 
Op srehoa! i 


p Cheaper than String 
* Faster than Tying 

* Sure Grip — no Knots 
* New Measuring Cutter 


WRAP TWIST 


Cut tying time in half! 
Hanscom-Ties (colorful 
plastic or paper covered 
wire) are the fast, sure way to 
bundle wires, cords, coils, etc. 
. . temporarily and permanently. 
New Measuring Cutter dis- 
penses faster than ever! Ties 
are cheaper by the spool (as 
little as 9 ft. for a penny!) 


FREE TIE SAMPLES.. 
TRY THEM YOURSELF! 


Hansconp- jes | UTTER 


Pats. and Pats. Pend. 


9 Virginia Ave., Providence 5, R. I., U.S.A. 


Measuring Cutter 


$™=7 95 


Complete 


H. F. HANSCOM & CO., INC., 
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: 5 P are Ins. 2 Minnesota Mining and Manufacturing Co., Mica Insulator Diy.......... 1 
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- " : : : Ins; 29 New England Mica Coz Inc. 1c. 0s wesc cena ee eee 50 
9 tion. g MED UP RSR BONO OARE A CIOk SSAC ON MOO A ST IAA eho ayo: 
ands100%e sinspectio With Chemplast spaghetti tubing yee Ins. 8 New Jersey Wood Finishing’ Cows <2). ance ntctantsiis onci-lereracren erento cites 13 
get all these advantages: Ins. 9 Northern Plastics (Conps. oq s.riseisl<nictetelem cleeiste aicetcie steeiaiaieieiecietecis eines 14 
Ins. 14 The Okonite Co., Kennecott Wire & Cable Div..................--0--- 21 
@ CERTIFIED QUALITY Ins, 31. Paterson Parchment. Paper (Goes-aestancrisies|< 2+ ncwsee seein en eee eae 
Closely controlled dimensions, stress-relieved for dimen: ine 48 RoEo Laboratories; “Tiemann stimutnecarinenio neck cee rcs ee ene nee 66 
F ae * ns. 1 @rmaacell \ share esis. ace ein aictalelsle nie teipietatetatatiaa terete stele onietoiete Inside Front Cover 
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Ing. 40: Young— Brothers: Gow 4 Seasaao cet sce ree ele eee en 58 
® CHEMPLAST EXPERIENCE AND SERVICE sie 
For years a foremost producer of Teflon products, NN  ——— 
Chemplast employs its experience and know-how in the 
manufactur i i sels 
cture of spaghetti tubing. Advertising Sales Offices: 
Chemplast also supplies tape, sheets, rods, tubes, and Sern ae ee Offices) P.O. Box 270, 311 E. Park Ave. 
* al . 
machined components of ‘Teflon’. Write today for a Chen ge 28711 
prompt quotation tcago 11, I/l—Philip Holmes and Robert D. Foran 
410 N. Michigan Ave. Phone WHitehall 4-2883 
Detroit 26, Mich—Charles R. Schroeder 
*DuPont's TEE Fluorocarbon Resin. 413 Lafayette Bldg. Phone WOodward 1-0278 
**Chemplast’s registered Trademark. New York 20, N.Y —Robert Bandini and Roland Robitaille 
HU 5-4850 1 Rockefeller Plaza, Phone ClIrcle 6-4712 
Paci : 
acific Coast—H. L. Mitchell & Assoc., 1450 Lorain Road, 
iff) 1} LY2/L LA Ss ved INC. San Marino, Calif. Phone CUmberland 3-4394 
, ° 


(Central California only—James T. Stevens , 0901 B i 
3 CENTRAL AVE., EAST NEWARK, N. J. Ave., Oakland 18, Calif Phone Oy api 3aGe) a ee 
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> Textolite’ 11571 


RADIO ang 
eos 


newest 


STAR «! 


MILITARY COMMUNICATIO 


Textolite/reliability 


The General Electric TV Receiver Department is one of the major 
manufacturers of television sets sold in the United States. Contributing to 
this high volume has been the quality achieved through rigid manufacturing 
procedures. Part of the strict specifications call for Textolite 11571 XXX PC 
Copper-Clad laminate for use as circuit boards in all of their TV home receivers. 


According to a TV Department spokesman, 11571 was selected because 
of its excellent insulation resistance under humid conditions. It has superior 
punching characteristics, stands up well in soldering and has good peel 
strength. Mr. W. W. Ward, Supervisor, Components, TV Receiver Department, 
said, “Since changing to 11571, production quality has been materially 
improved. It is the best laminate we’ve ever used.” 


Especially designed for use in television and radio receivers, G-E Textolite 
11571 reliably meets UL testing standards, MIL-P 13949B and MIL-P 3115, 
type PBE-P specifications as well as NEMA XXX PC requirements. If you 
manufacture TV or radio equipment, you probably have an application in which 
11571 would assure added reliability at a low cost. We will be happy to 
supply you complete information and samples. Write: Laminated Products 
Department, Section I-81, General Electric Co., Coshocton, Ohio. 


WESCON Show @ Booth 4811 


Progress /s Our Most Important Product 


GENERAL @@) ELECTRIC 


NS ELECTRONICS 
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VINYL-GLASS 


B-H ACRYL 


HIGH TEMPERATURE SOLDERING 


CANNOT DAMAGE... 


BH ACRY1 


ACRYLIC COATED FIBERGLASS SLEEVI 


With the new Bentley-Harris Acrylic Sleevings, ¢ 
age during soldering, dip and bake cycles becc 
e THERMOSETTING — CANNOT FLOW a thing of the past. BH Acryl-A and BH Acryl-C 


e UNLIMITED WIRE ENAMEL COMPATIBILITY fiberglass sleevings coated with a heat-resistant c 
lic resin. They are compatible with all wire ena 


e EXTENDED HEAT LIFE (10,000 HOURS @ 155°C) and as flexible as vinyl-glass, while offering exter 
e EXCELLENT FLEXIBILITY heat life . . . up to 50,000 hours at 130°C. Bott 
e LOW COST Acryl-A and BH Acryl-C mean Class B prote 


at Class A cost. Send for data sheet and ie 
samples today. 


BENTLEY-HARR 


ae en MANUFACTURING COMPA 


GIO UNTS Hi Orr Ore kK Ean 6 « SOORBAR CLAY “SoeRiaiaan PE NON S Yo VveAews 
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